


























()* OF THE HARDEST commercial products 
of the iron foundry is a_ nickel-chromium 


white cast iron trade-named “Ni-Harp*” 


HARDNESS RANGE 


Its Brinell hardness ranges from 550 to 650 when 
sand cast, and 600 to 725 when chill cast. 

This extreme hardness ...at the moderate price 
of Ni-Harp.. 


. prov ides abrasion resistance at low- 


est ultimate cost. 


STRUCTURE 


Unlike other cast irons ...Ni-HArp comprises a 
multitude of hard carbides firmly embedded in a 
matrix which is as hard as fully hardened steel. 
Ni-Harp is unmachinabie except in special cases. 
Finishing requirements are met by grinding or the 


use of cast-in-place machinable inserts. 


PERFORMANCE 


Ni-Harp develops abrasion resistance two to 
three times better than that of unalloyed white iron. 
Therefore Ni-Hakrp can economically replace white 
iron. 

Ni-Hakrp lasts one and one-half to two times as 
long as austenitic manganese or carbon steels, un- 
der conditions involving only moderate impact. 
Chill cast parts are stronger and more abrasion- 


resistant than comparable sand castings. 


lf ABRASION is Your Problem... 
look to Ni-HARD for Your Answer 















STRESS RELIEF 


The strength and toughness of Ni-Harp castings 
are increased fifty to eighty per cent, without loss i; 
hardness or abrasion resistance, by a stress relicy. 


ing treatment at 400-450 F. User experience hay 


demonstrated the merit of specifying this treatment 


APPLICATIONS 
Applications include: grinding balls, ball and rod 


mill liners, slurry pump parts, flotation impellers 
piping, scoop lips, classifier shoes, roll heads, pul. 
verizer rings, chutes and hopper liners, muller tires 
plows, pug mill knives, clay augers. Also coke 
grizzly discs, crusher rolls, coal mine pumps, dredge 
pump impellers, liners, rings and sleeves. Also in- 


dustrial food grinding burrs and attrition mill plates 


AVAILABILITY 
Try Ni-Harp wherever you encounter severe 
abrasion. See for yourself how its remarkable prop- 
erties minimize replacements and repairs. 
Authorized foundries throughout the country 
readily produce Ni-Harp castings in all forms and 


shapes common to the iron and steel foundry. 


INFORMATION AVAILABLE 


Full information is yours for the asking. Write 
for the booklets, “Engineering Properties and 
plications of Ni-Harp”, and, “Buyers Guide 


Ni-Harp Castings.” 


*Reg. U.S. | 
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Mallory 3 Metal and Other 
Metallurgical Products 


Mallory a is one ¢ 


copper-base allovs having high electrical con- 


f a line of age-hardening 


ductivity combined with high hardness and 
cood physical properties, 


Mallory is a leading producer of unusual 
allovs and materials from such non-ferrous 
metals as copper, silver, platinum, palladium, 
tungsten, molybdenum. In addition to these 
unusual alloys, the company specializes in 
pure copper, aluminum-bronze, nickel and 
nickel alloys. The well equipped laboratories 
at Mallory are staffed by competent and 
highly trained metallurgists, chemists, and 
electrical and mechanical engineers. This 
places Mallory in a qualified position to make 
effective and impartial recommendations for 
materials best suited to our customers’ needs. 


Mallory Licks 
Heat Dissipation Problem 
With Mallory 3* Alloy 


A Mallory customer presented the problem of a greatiy 
improved type of aircraft cargo hoist. completely developed, 
except for the difficulty of finding a clutch dise material that 
could stand the gaff of engaging under heavy loads at 
12.000 rpm. Repeated efforts over a number of months 
with various materials had been unsuccessful. 


Mallory fabricated a dise of specially heat-treated Mallory 3 
Alloy...and the problems of wear and heat dissipation 
were solved. 


That customer bought a quantity of these components at a 
price of $17.00. What they received was a valuable engineer- 
ing service that made possible the perfection of a $5,000 
assembly. That’s service beyond the sale! 

If you have a metallurgical problem in the field of non- 
ferrous alloys—if you want your problem to receive fast, 
qualified engineering service based on many years’ experience 
in this broad field—call on Mallory. 


In Canada, madeand sold by Johnson Matthey & Mallory, Ltd., 110 Industry St., Toronto 15, Ontario 


Metallurgical Products and Alloys 





P. R.. 


MALLORY & CO., Inc., INDIANAPOLIS 6, 


SERVING INDUSTRY WITH 


Contacts 
Resistors 
Vibrators 


Capacitors 
Controls 
Rectifiers 
Special Power 
Switches Supplies 
Resistance Welding Materials 


Y 





} Siege. 


*Reg. U. S. Pat. Off. 
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Guesses Can Be Highly Expensive 


ALTHOUGH THE PERCENTAGE FIGURES MAY 
VARY considerably among different companies, 
in every field of machinery and product manu- 
facturing the designer has direct control over a 
sizeable portion of the total production costs. 
In the aircraft industry the figure is about 30 
percent. According to the breakdown given 
in a private report on this subject, design speci- 
fications and drawings practically determine the 
costs of 20 percent of the raw material, 25 per- 
cent of the components, 40 percent of the shop 
labor and 30 percent of the tooling costs. 

There is nothing startling about the fact that 
30 percent of the total manufacturing costs are 
under the control of the designer. It seems 
to be common knowledge among both manage- 
ment and engineering executives. Ironically, 
neither group seems to be much concerned 
about it. With practically one-third the total 
manufacturing costs under the control of the 
engineering design department, one would 
think that the management would insist that the 
engineering department be well organized to 
make cost studies. 

Cost analysis 1s practically non-existent in 
most engineering departments. Perhaps it is 
because few managements have enough con- 
fidence in the effectiveness of cost analysis. The 
more usual method for seeking cost reduction 
is for management to demand lower costs from 
a production manager and a reduction in the 
personnel of the engineering design depart- 
ment. The thought of adding a few percent 
to the cost of operating an engineering depart- 
ment in order to achieve cost reductions in labor, 
material and tooling is not welcomed by many 
top managements. 

It is regrettable, but most engineering de- 
partments are still working in an atmosphere 
that dates back to almost the dawn of the 


century. In those days, there were few mate 
rials from which to choose and the production 
processes available were few and simple. With 
little to choose from, there was little oppor- 
tunity for the design department to achieve 
manufacturing economies. Today the picture 
is entirely ditferent. The engineer might select 
any one of dozens of different materials for a 
given application, each material having its own 
characteristics, workability, and price. Any one 
of dozens of different manufacturing processes 
might be employed. A practically unlimited 
variety of parts and components are obtainable 
for incorporating into a design. There are 
boundless opportunities for design modification 
and simplification to cut total costs 

However, in only relatively few companies 
do engineers spend much time in analyzing to 
determine the most economical design com- 
mensurate with quality. Usually there is no 
budget item to cover the expense of operating 
a cost analysis group. On the other hand, in 
companies where cost analysis is on an organ 
ized basis the returns and savings have been 
many times the money spent for operating the 
cost analysis group 

There are a few instances in which cost analy 
SIS operations were put on an organized basis 
but the expected drop in production costs did 
not materialize. It is not to be expected that 
results can be achieved over night. Cost data 
must be accumulated. Often figures on im 


portant shop costs must first be established 


But it must be borne in mind 


Progress is slow 
that cost decisions based on facts and hgures 
are realistic whereas the decisions of a cost 


guessing committee may be very expensive 


I Liblakol 














Greasing Points Eliminated .. . 


Seven of these New De- 


parture Lubricated-for- 


Life ball bearings are 
used in the feeder roll- 


ers and feeder apron. 








J 


AT seven important bearing positions in the J. I. Case 
Sliced Hay Bailer, oiling or greasing has been eliminated 
— maintenance by the operator has been reduced to pre- 
cisely zero! 

This labor and cost saving move is accomplished because 
these bearings are Sealed and Lubricated-for-Life ball 
bearings—originated and developed by New Departure— 


and—“built to be forgotten”. 


lls like 7 all... NEW DEPARTURE 
nothing | BALL BEARINGS 


NEW DEPARTURE - Division of GENERAL MOTORS CORPORATION - BRISTOL, CONNECTICUT - BRANCHES IN ALL PRINCIPAL CITIE 
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~~~ GOST ANALYSIS 


in Product Design 








ROBERT H. LUNDBERG 


SUCCESSFUL PRODUCT on today’s market is the one 
with the proper balance between performance and 
cost. That product must satisfy a particular need, 
perform a certain function ably and have a certain 
standard of quality. Possessing those characteristics, it 
will be a desirable product. But unless the cost of that 
product is well within the financial means of its poten- 
tial market, its future is very dim indeed 
The establishment of the standard of performance for 
a product and its subsequent development has long 
been accepted as being a function of the engineering de- 
partment. For years, engineering departments have 
been accumulating data, procuring and developing spe- 
cialists to enhance the performance of product design 
The control of the article’s cost has been left up to the 
manufacturing division 
It has become increasingly apparent that low manu- 
facturing costs are primarily dependent upon good 
product design as well as economical production tech- 
niques. Therefore, it is only logical that the backbone 
of any sound product development program must have 
its inception at the very start of the design program 
f 


and continue through all phases of engineering as well 


as manufacturing, tooling and so on 

Unfortunately, most engineering personnel are nei- 
ther educated nor experienced along formal cost lines 
Consequently, many decisions affecting product cost 
are arbitrarily made during design on the basis of lim- 
ited experience and opinion if considered at all. If the 
design is criticized as being the cause of high manufac- 
turing costs, the answer of the engineering department 
is weak because it is only on an “opinion basis.” There 
are no facts available. There are no figures that can be 
compared. Engineering may be forced to make some 
token changes in design which will have little or no 
effect on the actual cause of the high manufacturing 
cost. In any event, the outcome of any corrective action 


is highly uncertain because of a lack of specific data 


Such conditions indicate a definite need for analytical 
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Admittedly, there have been many instances i1 
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achieved without the assistance of a formal cost an 
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BOB LUNDBERG hes 
been in the aircraft en- 
gineering field now for 
over nine years, eight 
and one-half of which 
were at the Airplane Bi- 
vision of Curtiss-Wright 
Corporation, where 
much fundamental work 
on cost analysis has 
been done. As a senior product design engineer 
at this concern, his chief assignment was the 
development and installation of cost analysis 
methods, so he knows of what he speaks. Cur- 
rently, he is associated with the Administrative 
Engineering Dept. of the Goodyear Aircraft Corp. 
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began to ap- 


importance. The response from de- 


proach its rightful 


Vas gratilying Essentially any designer .s Wlll- 


ng to do a Detter job if there s some absolute o1 
conrete means of establishing and determining that a 





Detter job is done. Men who have been educated and 
x pe enced with scientific means of measurement have 
i itural reluctance to accept a guess or opinion as 
veing fact. Cost analy SIS prov ides these facts 


Functions of a Cost Control Group 


The function of the design cost control engineers is 


primarily to serve as design cost specialists, make de- 


‘ } rn 1 . , 
ailed cost estimates as required, aid in the preparation 


} 


compiling 


prepared cost 


It is 


standard cost data and 


eports and cost summaries for the designers’ use 


licstinct] ; } 


ctly a service function for the design groups. The 


itural Starting point for a cost control group Is in the 
determination of the least expensive detalied design 


, 
aiternative 


hen engineering requirements 


such as, for example, the 


permit 
lesigns relative cost of a 
tting which may be forged, cast, or machined from bai 
stock. The activity of this group can later be expanded 
In the 


the cost 


t 
tO in 


lude minor and major assembly designs 
half of 


analyses were made upon the request of the designer 


experiences of one company, about 
and the remaining half were originated by the cost peo- 
ple working in the design group. Significantly, the cost 
analysis recommendations received about eighty per- 
cent acceptance by the group engineers. 


one manutlfac 


It was found in the case of turer tha 


most cost analyses required about twenty or thirty mar 
hours of work, although some required as high as three 
hundred hours. All the comparative cost analysis work 
detail. Material costs were based 


Was done In extreme 


on current 


price, furnished by vendors and supple- 
mented by purchasing records Labor costs were de- 
termined by applying time study standards to each 
operation, which standards were compiled in a standard 
data book after having been obtained primarily from 
the time study department. However, the design cost 
control group created and supplemented a great deal 
of this data. Tool costs were originally obtained from 
the factory tool estimating department and checked by 
the design cost control group. 

From various data collected and cost analyses made, 
brochures were prepared for distribution to the engi- 


neering department. These brochures included charts of 
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Why Dollar Saving ° 


T ANALYSIS is for the purpose of decide on how we are going to make s 
nining the relative total manu- t. Sometimes if there are radica $ 
iring cost of the various designs changes to be made in the product 
' sed - devel od by the eng the le pwecitive len cit in ry +} ninges 
posed or developed Dy the engi- the sales executives aiso sit in on the 
ers. However, there is no assur- meeting.” Presumably the “Deciding “ - 
1 
e that the most economical design Committee Procedure” might be the 3 ' 


ncluded among the proposed de- most effective approach to the rela- 


gns. Nor is it the responsibility of tive-cost problem for certain types st 
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Interested 
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lid aiso contribute suggestions to 
be added and furthe: check sheets on 

tditional ubjec ts 

In so far as the edit PRODUCT 
ENGINEERING know, there is no engi- 
neering department that makes use 
f such suggestion check lists in the 
development of low cost designs. But 


n almost every engineering depart- 


nent there are random cost sheets, 
cost memorandums and _ invariably 
much handbook naterial in the 


Ss Manuals to 
The 
suggestion check lists presented here 


engineering department 


aid in cost reduction type of 
are merely for the purpose of con- 
solidating such data and information 
by » basis of the ma- 
chine elements, components and con- 


that 


grouping on th 


structions serve aS a common 
denominator 

It is not to be expected that initi- 
the “Dollar-Saving Tipsheets” 
always include every cost sav- 
In making up 


ally 
will 
ing design possibility. 
the check sheets initially, 
likely be overlooked. 
Also, as time passes there will be 
industrial that will 
present new cost saving possibilities 


some pos- 
sibilities will 
developments 


that can and should be incorporated 
in the listing. Thus as the 
terials, components, parts and proc- 
esses are developed they should be 


new ma- 


, 
entered on 


The 


sca LC LiSLS 


appropt! 


Suggestion check sheets ire 
not built around the finished product 
or any specific completed design 

Rather, they relate to the materials 


elements and compcnents ol produc ts 
There may 


gestion check sheet on power trans- 


and machinery be a sug- 


missions between shafts. Such a 
sheet would list and comment on 
the various types of gears, chain belts 


belts that might be used 
ot 


and flexible 
and would include mere mentions 


associated design savings that might 
accrue in the application of one or 
the other types of elements 

In using these sheets the designe: 
should be extremely 


discarding from consideration sug- 


cautious about 


gestions that at first glance appea 
of 
perience and a knowledge of the basic 


out line cost-wise. Previous ex- 


costs involved will in many instances 


clearly indicate that a certain sug- 


gestion is far more costly than some 


.In such a case, the sug- 


of the others 


SO 
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V-Belt Drives 


Economic and design considerations that should be 








ie analyzed when selecting V-belt machine drives. he numb 
s Ce é F : Ss t 
rixe it é ‘ \ 
Mi 
2. Check design for: - F comtact _— * eS 
SHEAVE ’ : , Lt o th 
if ne spe o¢ ¢ ‘ 
1a mini im I } i axl- Delt os ite é < 
s n f 5,000 fpm. Lif irive in- be selected 
of es t 
2 ¢ sNneaves é B 
gnta hie Ve an ppre able 


4 n number of belts and width of contact 
sheave; in some applications tne WK eq re 


i 


the sheave may be reduced With must De Kept 
dth reduced, less shaft overhang 
result. With same size belt, in- 1) SIZE AND NUMBEE 
easing sneave dlameter gives an Ss! 11a De et s rLleN M 
reased powel rating that can De peak l acs 
ised as an additional factor o! safety whicn a not ess 
the 4 


) CENTER TO CENTER DISTANCE. Cen- motor. Fo! particula t is ‘ \ 





3 . 
to cente! distance should aiways necessa 





great enough to tain mini 
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Gear reducer used in conjunction with a chain drive on the 
low speed end to obtain the necessary speed reduction. 


What Adds to the Cost 
of Gear Reducers? 


The major factors affecting the cost 
of speed reducers are (1) the type 
of gearing used; (2) the reduction 
atio that is required; (3) the con- 
struction of the unit; (4) the horse- 
power capacity of the unit; (5) and 
methods of connecting the reducer to 
the load 

Following are some check points 
that should be investigated when ap- 
For 


simplicity, they have been classified 


plying a reducer. purposes of 
reduc- 


tion, and method of connection to the 


under two headings: speed 


motor and the load 


Speed Reduction 


Type of gearing to be used is one 
of the first considerations. (See Gear 
Tipsheet). If a single reduction gear 
train will not suffice, a double or tri- 
ple reduction helical or double her- 
unit be required 


ringbone may 


Worm gear reducers will provide a 
high reduction in a single gear train. 


Noise may be a factor in selection 
of the gearing. 

Perhaps the casing for the reduce! 
can be cast into the base or frame of 
the machine, in which case only 
standard gearing 


from the outside. This is sor. 


must be bought 
1etimes 
an economy. 

Gearhead 
for many applications, but such mo- 


motors are satisfactory 


tors are made in a limited number of 
types and capacity ranges, and often 
do not provide the necessary flexibi- 
lity for connection to a load. They 
nevertheless are compact and some- 
times less expensive than a separate 
motor and gear reducer 

It is not only the application, but 
also the gearing that determines the 
bearing construction of the reducer, 
and the differential 
sleeve bearing and anti-friction bear- 
ing construction may be considerable. 
Ball bearings usually are used for 
the common motor speeds. Sleeve 
bearings used for 


cost between 


are sometimes 















nomical to use 

different speed ratings 
auce! one on each ena 
tended 


or adjustaDle-speed a-c drive 


Two or four-speed 
flexibility to a gear reduce 
But in the majority of cases, ; ] 
reducer is used only to obtain 


output speed 

In integral horsepowe: 
usually is not practical to arrans 
elige® sien 


ducers in series — the low 


of one driving into the high 


end of another—to multiply 
reduction. Where large red 
ratios are required, muitipie 


tions can usually be provide 
single housing, minimizing spac: 


coupling requirements, 


Connection to Motor 
and Load 


Both low and high speed end 


} } sh A 
mally are connected through fle 
] } f+ ] 

coupiings because shaft alig 
less critical and costly, and be 
snocK loads are dampens 
proionging the gear ile 


Fluid couplings of the tract 
an be substituted for the fle 
coupling between the motor a1 
gear reducer at a sacrifice 


] ¢ 


cost but tne power appil 


load is much softer, and sta 
the load 


does not overload 
ducer or motor 
| 1 lj +} Dias 
Fluid couplings of the du 


are expensive but can be us¢ 





speed reducers to provide some 
gree of speed control, o1 
overload protection and load d 
nection 

Magnetic couplings and ai 
plings also are expensive. but 
page can be controlled and rapid 
disconnection is insured — from ; 
mote control station, if required 

Frequently it is more econo! 
to use a chain drive as shown ir 
illustration or Vee belt in conj 
tion with a speed reducer to obt 
the necessary reduction ratio rat 
than to get the necessary ratio 
tirely in the reducer. Vee belts 
generally used on the high sg; 
end, chain drives on the low sp: 
end. Cost of a supplementary d 
is partially paid for by the elin 
tion of the flexible coupling. 
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Chain Drives 


Economic and Design 
* Factors 


Positive drive, no mechanical 


age High efficiency Long life 


Readily assembled, installed 
eplaced 
1) Permits some variation in cen- 
center distance of driving and 
en shafts 
) Will operate at any angle in a 
from horizontal to vertical 
) One chain can drive more thar 
shaft, thus offering flexibility 
ve shaft positions 
) No initial tensio1 required 
) Strength to size rat hig 


} Available 1! nany Standa 


es, $1Zes and materials 








n going on and off the sprockets aie , : ; 
) ° swing through a smaller angle thus shir ' vable bets 
| g i cing 
£. Check Design for: : 
reducing impact of chain on sprocket are f nir ishing be , 
~ ana PIVII = Sil tn l! nr 7 T 
SPROCKET ARRANGEMENT. Most : “S Chain se 
‘ y { = ws , 
able position for a chain drive #. avolse Ire impact is less he 
1 . . 5 *} ’ 
hat in which the center line of the ». Chi fe Is creasea 7 \ 
kets is horizontal: drives at an- portion ne GecreaseG Wear and l. Drive 
not exceeding bU deg t m the S pact. Stana-Dy se \ t ess tna! 
ntal ire eff ent Ve th s ‘ t < ‘ < 
ves may give difficulties (d) NUMBER OF SPROCKET TEETH. Fo: extreme S ers ‘ 
efficient perlo nce {gs \ per ‘ 
CHAIN SPEED. For general service drives the ninic , oF ‘ 
i ¥ il } >} CAC i x 
mmended maximum speeds { have at least 9 teeth nl adie Th. ;, 
lard roller chain range fror drives. not less than 15 teeth ’ : 
WU It per min for a *2 In. pitch t When number of teeth in th. : , , e. 
Wy f+ > 11 f, r 4 ’ teh 
It per min for a < in, piten ng sprocket S creased ¢} 9 ale 
Pitcn. Speed of the faster run- ~ asks . ‘ ‘ able 
7 2) " 
_— Pitch ‘ he s L t 
g shaft, chain speed, power trans- , 
ted, number of strands in chain ee rive s 
: : > Ch ——— — oe _ +} oe 
rected life, service factor, and o — — Sases d ¢ speed G ‘ i et 
‘r 
} enmective chain tensior ¢ ‘ e. ric 
sile strength of chain are factors ? ‘ . ‘“ ‘u AAT 
} | creases p t t 
t must be considered when estab- : I . a 


hing the pitch. Often multiple 
ands of fine pitch are better than re So nN 
ngle strand of coarse pitch 


When pitch of chain is decreased saan = : ngu “Ms 


i the pitch diameter of the driving *"°° ( : sili 
rockets kept the same (e) RATING wi : ’ 
Chain speed remains the same FACToRS. P 
2. Effective chain tension required = ohain as : : 
emains the same facturers ar t s 
3. Number of teeth in sprocket is a wide ound , : Cc 
reased, therefore, the chain links trial w a, ee ee ee , et 
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Spur, Bevel 
and Helical Gears 


(f) TOLERANCE FOR 


ry) 


1. Economic and i : 
1 i! Road . ‘ - Lula! 
Design Factors | ire 


(a) Positive di 


placement in either direction of ro 


tation. Operate without mechanical ° 
niga one“ 2, Check Design For: 


slippage at any ratio. Ar Li 
ity is constant (a) CENTER TO CENTER DISTANCE 
(b) High efficie at al since gearing effi 
—" ’ 


in terms of horsepower delivered 


ciency Is measure 


with most types of gear! 
) Simple design o a given size package, keep the cent 
] center distance as sh 


(d) Short distan 
and driven shafts and face width to g 
(e) Compact dri ce requl carry load. Diamete: 
nts are relatively | 1 ited b 


large speed rati 2 i 
train can be compounded. Car num nu! hould be 
mit extremely high horsepow ' opposite 

i off rsiz ren the 


tf) Flywheel eff 


4 b 


f lubricant 


/ 


k) Can } 
20.000 tpn 
(1) Combinations of gearing 
) ign speed ars the tooth 
1¢ T 


be designed to give > I ee ' 2 
strength should al calculated for |. 
and intermittent motion i Sipe: : loads. Manv design 
ted aynamic loading ears la) , : 
t©Ca a i eI . race¢ o Imprope 
abused sustal! D m g ' 
For gu dar I OlankK 


f other machine elemen il 
(m) Ability id Section 8 of AGMA Standa 


reversals and shock loa¢ 
signed to tran ' init niet 3. Standards 


can be incorpora 


1 


(n) Can be 


accelerated ar ‘lerate notion 

or motion that varies with some func- (c) BacKLASH rovid he lowing AGMA ‘st 
sine. or loga- ae ‘ pion 

cosine r loga backlash to permit contain valuable design data 


tion such as the sine 
thm f inh] ) y tion ) yw y . 
rithm of a variable: or combinations mal expansion 210.01 — Surface Durability 


of such motions . Without enough ba e Gears 
(o) Permit choice of direction of may bind when 
between driving and driven warm. Allow sp 


For example: With internal lubricating fil: 





right-angle 
4. Types of Gears ri ere the shaft axes cannot 
and Their Uses 


>» AGMA 


Ciassin 


Generally 
1000 surface 


u 


) Where fast 
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Collector rings with one 
ring common fo both cous 


Magnetic clutches, such as the Stearns Magnetic Mfg. Co. style ‘ED’ Duplex Clutch 


sketched above, are inherently self-adjusting. Wear on the friction disks of this type 


clutch reduces the air gap thru which the magnetic lines flow. This results in an increase 


in pressure on the disks and in torque transmitted. 


Cost Factors 


in Clutch Selection 


THE DESIGNER'S FIRST JOB is picking a 
clutch big enough for the application 
But he 
for the application The 


must also select the right type 
“right clutch 
may be defined as the cheapest clutch 
that can handle the load and give the 
type of performance required 

1. Besides their other uses, clutche 
might possibly substitute for compli- 
cated and expensive ove! load protec- 
tive systems. If the machine being 
designed is likely to jam occasionally 
it may be necessary to try a slip 
clutch. It can perform regular clutch- 
ing functions and prevent overload 
Some 


overload clutches throw out automat- 


or parts breakage as well 
ically upon overload 

2. Fast load pick-up, positive en- 
gagement and high torque capacities 
are characteristics of the simple jaw 
clutch. If quiet 


must and the equipment is rugged, 


operation is not a 


the jaw clutch may save money. The 


maximum rotative speed at which 


jaw clutches can De 


about 60 rpm 
3. Multi-disk 
; 


jaw 


aouodle-cone ciutches require le 
, v1 
other types. Multi- 


Sbalt space than 


7 : . ; 
disk clutches can transmit large 


one clutches 


torques at high speeds. ¢ 


are good for liarge ioads and iow 


These clutches will contrib- 


ute to mach 


speeds 


ine compactness, thereby 
offering associated economies 

4. It is poor economy to make 
standard clutches double 


as 


type 


flexible couplings. Ordinarily 


mis- 
alignment of shafts seriously inter- 
feres with clutch operation. However, 
some clutches actually can be used as 
flexible couplings. The Fawick Air- 
flex Clutch is one of these. This air- 
operated drum clutch is self-adjust- 
Also, 
the torque-transmitting rubber tube 


ing and needs no lubrication 


has a dampening effect on shocks and 
vibrations. 
5. Mount the clutch close to existing 


speed and ais 


ne agal 


re 
vere 


ment 
Hier, 


designer 


=< , 
avaliable, eve 


? 


+ 


C neape 
the 


tr the 


1iouEgnN 


wlll be considerably greate 


8. Ordinarily 


1S 


clutch 


therefore, to consider 


equipment; 


place ol 
means ol 
tuuons 


10. If t 


exceeds 15 per hr, it is bette 


a larger clutch 


1] 
? i 
LIONS Cali 


may seriously 


facings. 


11. If possible 


mounted on the 


reduction 

low est 
12 

Rockford 


longer 


sheave to be mounted betwee: 


clutch plates, thus saving on 


+ m 


tr 


? 

l 

l 
oO 


ne 


; 
te 


Some 


bx dies 


the more 


le more costs 
the € 
betore specil 


itches 


it 


btainin 
number of en 


than torqt 
yr. Otherw 


Fart 1} 
affect li 


ise, 


‘ f 


1© Ol 


the clutcl 


gears, where 


clutches, 


LMS, are furn 


to 


permit 


Dest 


‘ 


I ‘ 


I 


Pare 


+ 


le Ca 


tne 


1 sh 


¢ 


such 


high speed s 


ished 


a 


¥ 


lengths, number of bearings, m 


ing supports and other accesso! 


13. There are many applica' 
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y 


es can be applied with econ 


sho 
ee. 


ry] 7 ] ] ly) . 

yr eXampile, U a load is ariven 

. . 

motors, an overrunning clutch 

placed between each motor 

the load. Then, either mot s apis 

rs all . of the element (the clutch), plus the 
natically connected to " - 

cost oi the nti mechanism re- 


tir ? ] | . 
the instaliea cost 


_ : 
Staliation includes 


cost OI a me 


, 
cnanical 


, , } 
the control required 


Pneumatic o1 linders at 


actuate 
pneu- 


and vaives m 


pneumatically 


Selection of Rolling Contact B 


, . > 
EALIZE true design economy, th Tips on Bearing Selection 
must select ball 1 only to 
ial . »} } - 
lil at TMmiciently 1 oDearin ana are 
cial applicat 


ign economies 
In additi 


1esigner to Make port. 


function as ps 


is just For example, an 
t has to do. Bearing be machined directl) 
related to running accuracy an outer race 
lassification ing that 


ur general Clé 


A ‘ 


listed Delow in housing 


t and ! ining Choose 


ings are 


increasing Cos 


. , 1 
Stamped beut 
light ioads, si 


ent operatl 


stamped bearings 

rcial bearings are widely 

In many cases, the designer 

c..4 ‘ , M . é 

| find these bearings adequate. For Medium-ser 
reasons, he should try to stant heavy loads and aff 

I ty to snalt size 


ze on the commercial grade bearing capacity} 
higher precision i 
cated. 
Precision bearings represent a 
ipromise between the lower cost 
f the commercial grade and the run- 
ng accuracy of the super precision 
grade. 
4. Super precision bearings are for 
pplications such as machine tools 
type is used, the engineer must 

nake sure that the rest of his design 
is sufficiently accurate to take full 
antage of the precision bearing 
he is paying for. For example, a mis- 
aligned housing will nullify any ben- 
ehts offered by a precision bearing. 


Ball bearing is furnished as integra! part of this stamped truss, which might be used 
in construction of a porch glider. Other stamped components, complete with bearings, 
are available from the manufacturer, Freeway Washer and Stamping Co. of Cleveland 
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V-belt sheave and hydraulic coupling are combined in this compact transmission unit. 


MECHANICAL TRANSMISSIONS 


Twin Disc Clutch Co 


lt is designed for mounting directly on shaft of engine or motor. Colored section of 


Hydro-Sheave is the input side. Grey members are driven by action of the fluid. 


Choose Couplings Carefully 


Because couplings are so widely used and because 
they are basically simple in appearance and con- 
struction, designers sometimes fail to give care- 
ful thought to their selection. Yet, failure to spe- 
cify the right coupling for the job can undo an 
otherwise good machine design. 


THE TWO BASIC FACTS to remember in 
coupling application are as follows: 

(1) The coupling transmits all 
power between driving and driven 
units. Hence it must be capable of 
handling all peak loads, shocks and 
sustained overloads encountered in 
daily service. 

(2) With the exception of univer- 
sal joints, a coupling is not wisely 
used when it is called on to connect 
two shafts originally out of line. Its 
job is to protect against the mis- 


94 


alignment that inevitably occurs un- 
der operating conditions 

Before selecting a coupling for the 
machine you are working on, it is 
well to review the list of types avail- 
able. The life of the machine and its 
efficient operation depend on your 
selection. it can do the re- 
quired job, even the cheapest coup- 
ling will prove to be expensive. 


Unless 


RIGID COUPLINGS are the simplest and 
cheapest devices for connecting two 





h > R, b f+ 
shafts. But the shafts must be 


alignment to avoid excessive st 


on the coupling, shafts or be 
Most common rigid coupling 
flange coupling. It has high 
where shafts of different 


are to be coupled and on shaft 


and above 6 in. in diamete! 


UNIVERSAL COUPLINGS shoul 
where the designer has 
connecting sl 
where the 
begin with but may 
ably over the life of the mach 
double universal coupling 
cessfully connect rotating shaft 
intersect at angles up to 30 des 
greater th 
the shaft 
As will be seen from Fig. | 


general rule, the 


the lower should be 


ficiency of the coupling drops 
an increase in the shaft ang 
serves to stress a good desig 


keep shafts in ali 


gnment 


possible 


FLEXIBLE should 


considered as cure-alls for | 


COUPLINGS 


sign or manufacture, but rat! 
correctives for unavoidabl« 
Perfect 


more 


alignment alignment 


costs much than a fle» 
coupling. The flexible coupling 
rectly used, compensates for eve: 
misalignment without adding t 
load on either shafting or bea 
helps shafting and bearings t 
ate with less strain under 
shocks and pressures by absort 
good part of them itself. 


The factors to be considered 





selection of a flexible coupling a 

follows: 
(a) The 

misalignment and its extent. C 


nature of the expe 


lings of various designs have fi 
bility in 4 directions — tangent 
angular, radial and axial. Select 
coupling that is most flexible 
direction in which misalignms 
most likely to occur. 

(b) The torque to be transn 
Do not neglect to multiply calcu 
torque by the service factor at 
able to your type of machine. W 
vibration and shock are conside 
compressors — the  s« 
factor may be as high as 11. ‘t 

(c) The speed of the shafts 
their sizes. 


as in 


r tu 
(d) Whether or not the cou; 
is to be used for reversing se 
In this case, select a larger cou 
I 
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SERVICE 


FACTORS FOR FLEXIBLE COUPLINGS 








s 





Efficiency (percent) 











DRIVE APPLICATION Snes 
FACTOR 
Turbine Centritugal pumps, fans 1.25 
Turbine Generators 13 
Motor Centrifugal pumps, fans iB 
Motor Belt conveyors 2.0 
Motor Duplex and triplex pumps 3.5 
Motor Screw conveyors, hoists 40 
Motor Compressors 6.0 
Engine Centrifugal pumps 3.0 
Engine Variable-load generators 5.0 
Engine Triplex and duplex pumps 5-6 
2 4 ~ - 0 iz 4 Engine Fans = 
Angie of Deflection (deg) Engine Compressors 9-11 


withstand frequent reversals 


iplings with considerable back- 


should not be used for this ap- 


{YDRAULIC COUPLINGS actually can 
lace a group of machine elements 
ise of their many characteristic 
ntages. One hydraulic coupling 
serve as a combination vibration 
pener, clutch and protective de- 
In addition, this type coupling 
vs engine or motor to develop 
ifficient rpm at all times for highest 


Be- 


yf its many functions, the hy- 


jue regardless of load rpm 


coupling is often a big 


| 
nent in attaining economical ma- 


ne design 





Factors that will influence the 
ice of a hydraulic coupling are as 


iOWS 


(a) Torque to be transmitted 
Jutput torque is always equal to full 
nput torque. Normal 
iesigned load and speed involves slip 
4 or 5 percent, so that power effi- 


But 
100 


operation at 


ency is 95 percent or better 


torque transmission is always 
percent. 

(b) Power to be transmitted. 
load 


nents. A coupling that will be used 


(c) Variations in require- 
for frequent picking up of loads will 
liffer from those for constant load 
applications. 

(d) Air temperatures surrounding 
coupling in service. High tempera- 
tures affect power capacity of the 
coupling. 

(e) Shaft alignment. Hydraulic 
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couplings cannot compensate for mis- 
alignment 
(Tt) 


symmetrical 


. — 
Most hydraulic c 
They operate with the 
power source on either side Rota- 


tion may be in either direction 


ELECTRIC OR MAGNETIC COUPLINGS pos- 


} 
the 


sess most of advantages of the 
hydraulic coupling. In addition, they 
function as a means of obtaining va- 
riable load speeds from a constant 
Speed control is 


the 


speed prime move! 
effected by 
flowing through 


varying excitation 


current I 
magnets of the coupling 
transmitted is directly 


to the excitation current 


PERMANENT MAGNET COUPLINGS maj 
also serve eco! ally where a 
- Pid ¢ ‘ ‘ Vee } me 
ve a ig es eX“ Th e I ] 
I neipa ypes are 
1) Eddy curre gs trans 
mit torque in proportion to speed 
D) Hy Steresis ¢ RS trans 
constant torqu ependent of speed 
ec, Iro ) magnetic ( t ES 
Silp i predete é peak torque 
They are s i action t the 
fi j j-elect: argne ( tcl bi t are 
permanentiy ¢ Zane 
(d) Salie e svncf s 
C it nes Cal t smit torque t a 
sealed rotor 


Rapid assembly is feature of the Sier-Bath coupling. Two 
spring-steel retaining rings hold the various parts in place. 


No bolts are used. Entire coupling consists of a sleeve, two 
hubs, two oll seals and the retaining rings. 
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When Specifying 


SLEEVE BEARINGS 


MANY TIMES sleeve bearings eliminate 
rubber and 


special silencing devices. The elastic 


the cost of mountings 
oil film cushions shocks and jars due 
to gear pounding and misalignment; 
separates shaft from bearings so that 
there is no metal on metal wear; 
dampens out vibration and noise. 
elaborate 
seals are not required because flow 
of lubricant flushes out any dirt that 
may enter the bearing surfaces. 

In general, with fluid film lubrica- 


tion the load capacity of sleeve bear- 


In some _ applications, 


ings increases with speed. Compara- 
tively low cost sleeve bearings with 
thrust shoulders can take heavy axial 
loads. 

A well designed, installed and lu- 
bricated sleeve bearing will last in- 
definitely. They are not easily de- 
stroyed by dirt or corrosion. 


From the customers’ viewpoint, 
replacement sleeve bearings are rel- 
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Consider Cost 


atively inexpensive and represent 
less spare parts investment. Also, 
it is possible to restore worn bear- 
ing shells by rebabbitting. 


Half-section bearings are obtain- 
able for applications where it is nec- 
essary to remove bracket and bear- 
ing from the shaft without disturb- 
ing adjacent couplings or other com- 
ponents. 


Sleeve bearings are not sensitive 
to imperfections of the bearing sur- 
face. Therefore, it is possible for a 
machinist to make a satisfactory 
bearing for design experimentation 
or emergency repair. 


. . . Type of Bearing 


The machine designer who has de- 
cided to use sleeve bearings must 
consider many factors that will affect 
the economy of the machine as well 


as its successful operation. Since: 
important that all pertinent fa 
be taken 


practice tor 


into account, it IS a ¢g 
designers to seek ad 
from the bearing manufacture: 
may be able to make beneficial 
gestions on individual designs 
The point to be remembered is 
despite the 


apparent simplicity 


sleeve bearings, sound engines 
rules must be applied in their de 
selection and installation. Whers 
is not done, the result is often a; 
ly proportioned bearing. Some 
be too long, some too short: 
with walls that are too heavy, oth: 
with walls too thin. Flanged bea 
may be used where they are 
needed and _ thrust 
where a flanged bearing would 
better 
the designer 


washers 
And, mistakes are cost]; 
Asa rule, for economic reasons 
designer should try to use the sta: 
ard listed ir 


manufacturers’ catalogs. This is 


sleeve bearings 
ticularly true where his requirem: 
Howe 
where a user contemplates quant 
in the order of 20,000 of a small 
bearing, there is probably no 


are for small quantities 


differential between catalog bear 
or special bearings. For the 

bearing sizes, the determining qu 
tity will be lower — possibly 10 
200. Another 


standard bearings is that they 


advantage of 


widely available for replacement 

Length to bore ratio is a limit 
factor in the manufacture of sl 
bearings. If the designe: 
long bearings for stiffeming sha 
the cost will be high. It will be diff 
cult also to provide proper lub: 
tion and to keep shaft and bea 
axes perfectly aligned. Two short 
bearings do the job better and 
lower cost. 


insists 


... Material 


For high speed operation and fre- 
quent starting and stopping und 
load, the use of an alloy having p: 
nounced anti-frictional quality 
desirable. However proper consid: 
ation must be given to the structu 
strength of the bearing in terms 
applied load and the physical pr 
erties of the bearing material. 

For long life, a good combinat 
is a hard shaft and a soft bearing ma- 
terial (or vice versa). 
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Where the bearing housings are inherently 
of an inaccurate nature (some riveted or welded sheet metal 


housings, for instance), self-aligning bearings of powdered 
metal or cast bronze are an economical means of preventing 


improper operation dve to misalignment. 


Investigate possibility of avoiding 
need for hardening shaft by proper 
Or, the 
use of a larger bearing to gain the 
same end 
justified. 

If bearing is to be used where it 
will be subjected to stress reversal 


lubrication is difficult 
neglected 


Many 


elaborate groove pattern fo! 


choice of bearing material 


designers us¢ 


might be economically 


iubricant tnro. 
It 


grooving in the 


uting 


bearing should be remember: 


that 


tne 


loadad area 
bearing w 

(such as in the highly stressed mem- __ 9] film needed 
bers of an airplane engine), the fa- Many 
ue strength of the bearing material = grooving at all 


bear Ings 


tig 
|e5"4 


should be considered. 

For dusty atmospheres, the cost of 
seals and lubricating systems can be 
cut by selecting the softest bearing 
material compatible with mechanical 


resistance 


. — 
the unloaded z 


grooving is a simp 


It 
Seals and er 


supplied on mac 
t 


1Cit 


r 


is aiso the most e 


strength and to shock 
loads. Soft material actually absorbs 


ate in dusty atmosph 


sufficient lubricant flow should 


out the 


dirt or grit. provided to flush bearing 

For some equipment, it be 
economical to specify special bearing 
alloys. Leaded nickel bronze, for ex- ni 


ple, is especially resistant to cor- 


may keep it clean 

Grease lubrication i 
ymical type but is 
am to slow speeds an 
rosion and is recommended for food 
processing and packaging machinery. « « « Loading 
Heat, acids, moisture, dust and vapor 
affect bearing performance and 
should be considered in material se- 
lection. For a wide range of applica- 
tions, cast leaded bronze bearings are 
available with varying anti-friction 


and load carrying characteristics. 


The actual load capacity 
ing is determined by both 
and that of surrounding parts 
installation. Good alignment 


a proper distribut 


essary to insure 
} 


ry 
of ioaa 


within the bearing. Alignment 


th 
} ‘ } *¢ } 
ic snait and hous. 


is affectec 
..« Lubrication flection, the 


and 


»y 
accumuia 
ances errors 

Self-lubricating powdered metal 
bearings or graphited sleeve bearings 
are the answer for applications where 


which can seriously 
The 


housing to conduct ant 


r li . 
aDl1ilt 


capacity 


Propuct ENGINEERING — JUNE, 








DOLLAR SAVING ( ed earing 
TIPSHEET MECHANICAL TRANSMISSIONS 


Gear rate Wron« 1G Teo! spee 
10 tol WR 500 ror 


Shaft speed 


| $000 rpm 500 rpm 








INCREASING Toc! Speed with Gearing 


[Gear ratio Wrens Too spee 
| 6 tol 10,350 rpr 


a. 
Flexible Shafts .. . 
Can Cut Assembly Costs and Simplify 
Production. But There are Rules 
to Observe and Here They Are: 


Gearing- 
|Motor speed Shoft speed] 


| I725¢pm = 1725 rpm 
| ch . 








Proper location of gearing for reducing or increasing speed of 
driven member. 





DO 
Do plan to use shafting at higher speeds 


DON'T 


This will be Don’t consider shafting an accessory that can be fitted 
in later on 
of the 


arrangement are typical benefits when 


much easier to accomplish in the design stage. It is 
will be if 


It should be considered as an integral part 


} 


easier to relocate your gearing then, than it original design. Compactness and better parts 


the design has been finalized flexible shafts 





The limitation of flexible shafting in torque and de- 
flection can be remedied many times by proper appli- 
cation or 
Flexible shafting is a 
should be used for 
needed 

There are flexible shafts for power jobs and shafts for 
remote control jobs. It is very unlikely that they can 
be interchanged 

If possible avoid extremely long lengths. Better results 
can be obtained by incorporating solid shafts for long 
straight sections and using the flexible shafting at the 
turns and bends 

Support long lengths of flexible shafting wherever 
possible as you would a solid shaft 

Consider using fittings that will give the maximum 
efficiency and operation. Under most circumstances a 
floating shaft fitting should be incorporated. This is 
necessary as the shaft may contract or elongate under 
loading or flexing 

Check protrusion of shaft fittings outside of the casing 
to insure that there will be proper engagement with 
mating parts. Without correct engagement, the shaft 
may give trouble 
Select a casing that 
particular requirements 


incorporation of simple gear trains 


and 


where it is 


power 
transmitting 


transmission unit 


power 


will be the best suited to the 
Points such as cost, appearance, service condition, and 
flexibility should be considered. The casing is a pro- 
tection unit and should not be more flexible than the 


shaft 


Above contributed by J. J. McManus, Jr., Industrial Division, S 


are thought of in the design stage 
Don't « xpect to 


tor 9U percent 
of the time it will have to be designed for the job 
job but 


the shaft and casing must be cut to your specifi 


get a snait from stock, 


There are shafts that can be selected for y ir 


, 
connection must be selected 


lengths and the mating 
and asse i 
Severe shoc l or 


overloads that are 


capacity ol! 


é s should not be I 
Don't forget direction of rotation 


Power drive shafts 
are designed for rotation in one direction only 
Rotation of the shafts in the direction of rotation op- 


posite to that for which the shaft was designed will 


reduce rque capacity up to 50 percent. Remote 
control shafts are designed for rotation in both direc- 
Deflection than 
capacity is a greater factor in this type of shafting 

Don't ever bend a flexible shaft or a 


radius smal 


tions at siow speeds rather torque 


casing on a 
ler than the recommended minimum 
may cause a kink or set and ruin the shaft 
Don't, unless absolutely necessary, pack 
It adds to the 


} 


coat of grease will 


shaft as 
sembly with grease torque load on the 
A light be sufficient to give 
the lubrication needed for good operations 

Don't forget 
der adverse climatic conditions and for usage 
Heavy duty casings have been designed to protect the 
shafting for Rubber 


and 


shaft 


used un- 
+} 


rougn 


shafting can be designed to be 


such use covered, reinforced 


casing absorbs the abuse abrasion hat 


with heavy work 


S. White Dental Mfg. Co 


This 





Construction of typical flexible shaft for power drive applications. 
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DOLLAR SAVING 
TIPSHEET MECHANICAL TRANSMISSIONS 


Cost Factors in Brake Selection 


THE COST of a stopping Drake is re- 





cost ris ith the degree o! protec- 
directly t f tion needed 
and, inversely “4n\ MoTOR DISCONNECTION — Shi 


S 
qgown a 
necessar) part of the job of st ig a machine 


machine 4 \ An interlock switch r a 


it 
eu 


omatic 
brake clutch often are make sure 
1 wear. The same that the prime mover 
pis specified whe drive the machine when the brake is 
tion could be tol 


1 
rs to De considere 


applied. A combination clutch-brake 


’ ; 


ne most ec 





so- 








n are listed below lution. 

MECHANICAL BRAKES — th simp! MoToOR DRIVEN MACHINES 

=s h anil ay p! rakes dissipate he at 
» brakes next in 


1 hottest but 


1] jf % ¥ 
called fo! 1en space 


BRAKING FORCE — Bef 
a brake, consider the 
to apply it, because 


costs money 


(e.g., curre 


npressea brakes). The 
acnine If 


gull 


ry she k . . . . 
bial bil , : . ‘? 

5 . tiple GISK brake is 
ippe > I oolng ‘orced . | y 7th 
ppea g. Fore type brake requires 
sline n ty + en ») > _ . 4 
ling might mit a smaller brake The fade ch 
De used and W12il rlainiy lead to 


nger brake life. Insofar as mechan- 
al brakes are 
economy 
theoretical ¢ apacity 
A simple plugging circuit. Pressing the Power set brakes 
stop button causes the drive motor to re- 
verse its torque and exert a braking ef- 
fect on the machine. The plugging switch 
is a centrifugal device that opens the mo- 
tor circuit just before it stops. Thus, motor 
cannot drive machine in reverse. 


excesSive torqu 


ENCLOSURES 


lay reduce 
, ' 
brake by 
NW lini ld 
all lining materi 
lic, folded and ¢ ny 


blocks. Abrasiv e dust 


ment to De watched 











~ 
: 


So MANY FACTORS can affect the cost 
that 
guessing as to what might be the 


of producing a part simply 
most economical method of construc- 
tion is inaccurate at best, and may 
cause the profit margin to be smaller 
than anticipated or even non-exist- 
ent. Only a comprehensive cost anal- 
ysis during the design stage can be 
relied upon with any degree of cer- 
tainty 

It is, of course, impossible in one 
article to detail all of the direct costs 
that might have to be analyzed for 
any particular product or method of 
manufacture. All that can be done is 
to point out the important aspects 
that must be considered. However, 
the direct cost of any product usually 
can be broken down into about seven 
groups: 


Tooling Cost 


Tool cost includes the cost of the 
tool material, design, manufacture, 
heat-treating, and an estimated fig- 





100 


A 
eeu 


Westinghouse Electric Corp 


Whether your product is like this... 


The Direct Cost of the Product 
Must Be Analyze 








ure to cover breakage, maintenance, 
and amortization. It is perhaps the 
logical starting point for a _ cost 
analysis. 


The tool 


shown a 


department should be 
detailed 


drawing of the product as decided 


final and parts 
upon by engineering. Based on this 
data, they can then proceed to esti- 
mate any and all cost allied with tool- 
ing. The estimated engineering ard 
layout time for the tooling must be 
obtained. The estimated machining 
added 


and material costs must be 


Finishing — such as polishing of a 
plastic mold — and heat treating must 
only 


Not 5 


this be done for all direct production 


be accounted for. should 
tooling, but for auxiliary tools, such 
as inspection gauges and equipment 
that bought from 
outside suppliers. Assembly cost for 


may be built or 
the tooling, as with a stamping die 
having carbide or high speed steel 
critical 


inserts at points, 


cannot be ignored. When all of these 


wearing 


figures are obtained, all such tooling 
should be amortized over a period of 








Electric Products € 


or like this... 





time, based on the number of 
that 


tooling is necessar y 


can be produced before 

After the type of tooling requ 
has been determined, the numbe 
hours required to make it shou 
estimated and entered in the p1 
space on a cost analysis form. 7 
time then can be converted into d 
lars by the tool department. If 
tooling is to be bought on the outs 
an actual estimate should be obtain: 
from several suppliers 

The engineering and design t 
necessary to design such tools sh 
be recorded. A rough sketch of su 
tooling —if it is to be made by 
plant — should suffice for estimati: 
the And 
any of the tooling must be hea 


material cost involved. 


treated, surface-hardened, elect: 
plated, or 
polished, the size and weight of su: 


parts should be determined so t! 


mechanically finished 


the time required for such operatio: 

can be reduced to specific figures 
At the same time, the tool depa 

ment should furnish a cost estimat 
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asea t 


on the amount of time to set- 

{ li roduction ma- 
ip the tooling in a production ma 
An 


,umber of parts to be produced with- 


hine accurate estimate of the 
n a given time period is imperative 

reliable figures are to be obtained 
An estimate of the number of parts 


be- 


rate of tne 


na yearly basis is not enough 
ause if the production 
equipment involved is high, and de- 
very is to be evenly distributed ove: 


; 
the course of a year, the tooling may 


set-up on a machine at 


east once per month. On the othe: 
1] | 
and if p oductio1 IS LIKE to € 


seasonal perhaps only one run ora 


month's duration may be sufficient 


to meet yearly demands. Consequent- 


ly, monthly, bi-monthly, weekly, o1 


even daily production estimates over 


} } 7 . — . 
the base period of a year may be 


required 
It is then necessary to estimate the 
fe of the tooling probable breakage 


service, and maintenance cost in 


} 
rder to arrive at a practical amor- 


} | . 
vation figure. Here the tool depart 
ent must rely 


heav ly on 
that the 


past ex- 


ence a tact aesigne! 
1} . , 1 tak ‘OOoNniz7ance 
yuld recognize and take cognizance 


This 


ext be converted into a part cost 


+ 
amortization figure should 
All of the figures on tool cost then 
ust be entered on a proper forn 


ind overhead costs added 


Direct Production Cost 


Regardless of how a part is to be 
nade, the cost of material required 
to make it must be considered during 


an early stage. For this step, then, it 


necessary to estimate the actual 
weight of the material in the part 
make allowance for the amount of 


that 


kely to be produced, and determine 


crap and defective parts are 


the actual material cost on a piece 
basis or on the basis of a large num- 


If the product is an 
assembly, the individual items must 


Der of pieces 


be analyzed. If it is a complex part 


t can be divided into a number of 


geometrical solids and the weight of 
each of these totaled 

Next, the hourly production rate 
f the that 
will be used to make the part must 
be established. Here the time study 
and methods departments will be of 
help in providing data and in esti- 
mating what percentage of the actual 
production rate can safely be allowed 


machine or equipment 
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If the product is an assembly rathe: 
than one item, such as a forging, the 
hourly production rates for all com- 
obtained. If 


critical 


parts must be 
of the part 
and inspection must be 100 percent, 


ponent 
dimensions are 
the time involved in this operation 
must be estimated 

Frequently subsequent operations 
The 


machined 


are necessary part must be 


heat-treated, after heat- 
treating, and perhaps even burnished 
prior to heat-treatment. Or it may be 
a plastic molding, in which case it 
would have to be cleaned and per- 
haps drilled or punched. All the steps 
in production must be listed, an esti- 
mated 


and the direct labor figures converted 


time allowance established 
into dollars. Consideration also must 
be given to salvage operations, and 
to overhead costs in the production 


department. 


Assembly Cost 


Often, if 


can be made by one process, assem- 


the product is a part that 


bly costs do not enter into the cost 
analysis. More often it does 
Assembly may take various forms 
The parts may be bolted together o1 
fastened by 
screw fasteners. They may be welded 
brazed. A 


may be involved, o1 


quick acting snap or 


or riveted, or shrink fit 
a complex as- 
sembly operation such as a compound 
planetary gear. The product may be 
simple, like a brazed heat exchanger 
or it may be extremely involved, like 
a machine tool or large household 


appliance, and necessitate 

fastening and hand fittings 
The time of each of the operations 

in the assembly should be estimated 


and totaled, after which the cost fig- 


ures can be filled in. Assembly fix- 
tures should have been taken into 
account in figuring tooling cost, but 


the testing or inspection of the prod- 
uct as it leaves the assembly floor 
should be added. Again, 
cost must be added to the total 


overhead 


Finishing Cost 


Like assembly costs, finishing costs 
may or may not be a part of the pro- 
duction expense. Whether they are 
or whether they are not may be the 
determining factor in selecting on 
production method 


stamped and brazed 


assembly. fi 





example, may have to be painted 


prior to shipment, but if the same as- 


sembly were made of plastic parts 


the finishing operation likely could 


be ignored, since plastics often can 
be molded in any i several colors 
even in two or more colors. UI course 
other factors enter into the select 


of the process 


In figuring finishing cost, again u 


number of operations should be com 


puted a time tactor estimated tf 
each, and all material c: Sts and ove 
head 


Packaging and Shipping 
Affects Final Cost 


The shipping cost usually is bs 


ised 
on the weight and bulk of the | a 
uct Packaging cost s base n the 
type of container used, wheth« 
or more parts can be packed 
container, and on the type and qua 
tity of other materials used. Past ex 
perience on similar products b 
relied upon to furnish the necessat 
figures or the estimated st may De 
based on a careful a iVsis ¢ é 
shipping department. At any rate 
overhead and damage in shipmer 
should be taken into account, espe 
ally since damage claims against 

r ac Ss le rabdle an 





bh 


Finally, the addition of a per 
’ or th bh < 
or a per tnousa € 
load . +h YY) } ‘ @ is 
be added to the t luct cos na 
ing at a total es atea | auc 
TY + Ps 
cost Unik unateil\ ‘ 
cal nm 1 ¥ *r < 
counting Gepartme 
position to supply suct 
n t YF ; 
7. hs + > ; 
ana the Gata " 
if the product Is a me s 
Té 
Ss 
f fixe : 
t t \ 4 ‘ ‘ 
~ t ¢ ? 
gine g 
es 
é 
a Dasis 












Comparing manufacturing methods or different types of 
product parts on the basis of direct costs alone is not enough. 
Intangibles may change the cost picture entirely. 


Beware of the Cost of... 


INTANGIBLES 


Cost Estimates 


The usual practice in cost estimat- 
ing is to include the sum of labor, 
material, tooling and general over- 
head. The cost of operating the pur- 
chasing department and the stores 
system is usually added, as a per- 
centage, to the delivered price of the 
materials used. Shop handling costs 
are sometimes included as a percent- 
age of the shop costs. Similarly the 
cost of the operation of the engineer- 
ing department is incorporated as 
overhead, appearing as a percentage 
»f some figure or another. 

Fo 


the above method of costing seems 


general accounting purposes 


to be satisfactory. To a large extent, 
the plusses and minuses just about 
balance out over a long period and 
as long as the totals agree everybody 
is happy. Unfortunately, such cost 
accounting does not reveal on the 
books the possible leaks in the form 
of costs that are chargeable specific- 
ally to certain classes of iterns and 
not at all to other types of items. 


Handling and Storing 


The cost of handling and storing 
the heavy and bulky items such as 
castings is obviously many times the 
cost of handling a comparable dollar 
volume of small expensive parts such 
as ball bearings. The same applies to 
the 
Hence, in a plant that estimates the 


relative cost of purchasing 
cost of purchasing and storing on a 
percentage of the cost of the item, an 
exact analysis will reveal that the 
high priced light weight items are 
being charged more than iheir share 


102 


of the actual costs involved. This 


same relationship appears again and 


+ 


again when attempting to arrive at 


the actual cost estimate as against 


general accounting figures 


New Designs 


From the very beginning of a new 
design, while the papers are still on 
the drawing board, the intangibles 
start creeping in. As the design pro- 
gresses and the manufacturing proc- 
esses develop, the intangibles grow 
The actual costs relating to individu- 
al items are allocated on a percent- 
age basis until finally the total allo- 
cation to an individual item bears no 
relation to the true costs involved 

Every individual drawing accumu- 
lates its own train of intangible ex- 
After 


drawing, copies are sent to an aj 


penses final approval of the 
proved list of individuals. The greate: 
the number of different parts in the 
the the 
number of drawings that 


finished product, greater 
nust be 
made and correspondingly the greate 


the number of prints issued, 
Paper Shuffling 


An expression often used in the 
office 
says, “paper is cheap.” Scant atten- 


and engineering department 
tion Is given to requests or requlsi- 


additional 
prints. Once a list of those to whom 


tions for engineering 
prints should be sent automatically 
has been established, the names listed 
continue to receive the prints even 
after their need for them has long 
vanished. When the chief engineer of 


a nationally known motor manufac- 


time to have the 


took the 
of print rec 


ture! 
pients thoroug! 
checked he was astounded at ths 
sults. There were many names 
could just as well get along wit! 
ertain prints and those names 
deleted. The foll 
paper 
by this company was reduced 


$80,000 to The sav 


$30.000 in printing pape: 


immediately 


year the cost of printing 
$50.000 


resented U.lo pel 


f ¢ > 
oft the 


~ 
should righ 


ig and 


lo received 


real need Io! 


Fewer Parts 


numbet 
are reduced. If 


pieces In\y olved are 


] 


cent as a result of design sim} 


tion and standardization by 


the number of prints requirt 


be reduced correspondingly. TI 


] 


only the beginning of the saving 


accrue when a smaller numbe: 


parts are required. The cost of | 


chasing and stores is likewiss« 


duced. Correspondingly fewer 


chase requisitions, inquiries, c¢ 


spondence with vendors, pur 


orders, invoices and billings, st 
handling, stores records and all 


lated cost factors are reduced 


such savings should be credited 


standardization and simplificatior 


Product Simplification 


In many instances it is possibl 
simplify the design and correspond 


ingly reduce costs by developing th: 


design so that completely assem! 

components can be purchased inst¢ 
of unit parts which must later be a 
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eing able to make deliveries of maintenance 


finished product much quicker. Thi: tablished t: 
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DOLLAR SAVING 
TIPSHEET 


TYPES OF CONSTRUCTIONS 


Metal Powder Parts— 
Selection Factors 


AS COMPARED with other processes, pow- 
der metallurgy involves relatively high 
raw-material cost; sand casting is an il- 
lustration of a low material cost process. 
However, there is virtually no material 
wasted in the powder process, while in 
sand casting it is an outstanding disad- 
vantage. Tool costs for powder opera- 
tions are among the highest. 

Production lot sizes may be small with 
sand castings, but must be large with 
zine die casting, drop forging and pow- 
der metallurgy because of die costs. 

With powder metallurgy tolerances of 
plus or minus 0.0005 in. are attainable 
on special production jobs and plus or 
minus 0.001 in. on regular production 
jobs. Die casting and stamping are ac- 
curate to plus or minus 0.001 in. depend- 
ing on part dimensions. 


DESIGN CHECK LIST 


The following limiting factors, some of 
which are interrelated, apply to all pow- 
der metallurgy parts. 


Production 


Minimum quantity: 5,000 to 10,000 
(50,000 usual average). 

Production speed: 200 to 1,000 per hr; 
200 to 300 per min on very large quan- 
tities of simple design. 

Tolerances: + 0.002 in. common in un- 
sized parts; * 0.0005 in, or less possible in 
sized or coined parts. 

Die cost: From 100 to 2,000 dollars or 
more, depending on complexity; cus- 
tomer usually pays for dies. 


Materials 


Ferrous 
Iron or iron-carbon 


Iron + infiltrant or impregnant* 

per, brass or bronze 
Steels 

common alloy 

stainless 

heat resistant 
*Infiltrating or impregnating is a new 
technique in which the sintered piece is 
placed in the furnace again, with a slug 
of copper or copper alloy on it. The cop- 
per melts, infiltrating into the pores of 
the piece. This is claimed to be a rela- 
tively low cost (eliminating sizing oper- 
ations) method of increasing density and 
physical properties. 


cop- 


Nonferrous 
Brass — pre-alloyed 
Bronze — mixed or pre-alloyed 
Nicke! silver 
Copper 
Aluminum 
Magnesium 
Brass + iron 


Special materials: Tungsten and other 
high melting point materials; metal- 
ceramic mixes. 


Properties 


Tensile (uncoined test bars) : 
Ferrous — 12,000 to 45,000 psi 
Infiltrated ferrous — over 75,000 psi 
possible 
Nonferrous — 30,000 to 50,000 psi 


Hardness (uncoined test bars): 
Ferrous — 40 to 140 BHN 
Nonferrous — 35 to 60 BHN 


If needed, tensile and hardness prop- 
erties can be increased by coining. 
Density and Porosity: Density varies di- 
rectly, and porosity inversely with com- 


pacting pressure. By infiltrating, 
percent density can be achieved 
needed. Porosity (hence lower pressurs 
is desirable in oilless type bearings or 
where subsequent infiltrating is desired 


Design Precautions 


Undercuts, re-entrant angles, gro 
cannot be obtained, except if the gro 
runs the entire length of the piece, and 
in the same direction as the travel of th: 
punch (see Fig. 1). 

Shapes that require feather edg 
narrow and deep splines should 
avoided (see Fig. 2). Since molding dix 
are frequently subject to pressures up t 
100,000 psi, shapes that require a dic 
weak design should also be avoided 

Lack of flow in compacting means t! 
metal powders must be placed in the dic 
in the relative final molded location, and 
thin projections in the lateral plar 
should be avoided (see Fig. 2). 

Ratio of depth to diameter should 
usually be held to a maximum of 25:1] 
but under special conditions can be 
high as 5:1. In cylindrical parts, for 
wall thickness of 0.062 in. a length 
134 in. is the maximum. 

Thin walls should be avoided; 0.030 i 
is the minimum wall thickness. 

Sharp edges or corners should be 
avoided. All molded parts should 
made with edges beveled, and with fil- 
lets on internal angles. Such bevels and 
fillets should have a 0.010 to 0.015 
min. radius. 

Inserts are not normally molded int 
metal powder parts. 

Section variations should be held t 
minimum, and should not be abrupt (se: 
Fig. 3). 


Finishing 


Powdered metal parts can be ma- 
chined or ground, to maintain closer 
tolerances, using the same machinir 


parts can be finished with most orgar 
and inorganic coatings. Plating requires 
an additional rinsing procedure, to get 
rid of acids. This is somewhat more ex- 
pensive, but is an established process 


Eprtor’s Note: This article is based on i 
formation supplied by The New Jers: 
Zinc Company and Wel-Met Compar 








Points to Watch When 
Designing Spun Parts 


As COMPARED with stamping, the 
pinning method has been found to 
e most economical where a limited 
umber of parts are to be manufac- 

tured. The curves in Fig. 1 illustrate 

the comparative costs in making 
basic machine parts. The high cost of 
tamping dies, makes the spinning of 

large number of parts more eco- 

nomical. From this chart, the divid- 
ng line between the spinning and 

stamping method of the parts shown 

would be approximately 1,000 pieces 

When the parts are larger or more 

complex, a greater number of spun 

parts can be made more cheaply than 
if they were stamped. 

Thin cylinders, lids, domes and cir- 
cular deflectors ranging from 1'4 in 


to 10 ft in diameter are examples of 


that best 
spinning. Almost 
used in the spinn 


are particularly 


parts 


tend to work-harden and require an 
nealing when large « 
made. The maximum 
can be spun depends larg 


material, size, and s 


In general, sheet alt 


spun up to }%4 in. tl 


steel up to “is in. thic 


steel up to '1 
Tolerances can be 


in. she 


small pieces, up to 


ones. In special case 


+0.005 can be spun; 


requires a metal sp 


special skill which m 


pensive. Since thers 


ductile 
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DOLLAR SAVING 


TIPSHEET TYPES OF CONSTRUCTIONS DESIGN CHECKLIST FOR 
ALUMINUM IMPACT EXTRUSIONS 








1. What revisions will be considered to permit adaptation to 


extrusion process? 
When To Use 2. Aluminum impact extrusions ore commonly available in the 


following alloys. Indicate preference: 2S__; 3S ____; 


























a 61S. ; ASTS C bus 
mpact Extrusions 2. What are physical property requirements? 
Strength: Electrical: 
Corrosion: Thermal: 
4. What are critical di i of design? 
Inside Di te Inside Length 
. ; 
MANY PARTS ordinarily designed for draw Ovtside Diameter... -_ Ovtside Length___ 
can olten be aitered t take ad t t t x 


trusion proce At present. the produ 


Specifications of lugs or bosses. 


Bottom Thickness. ———_—S—s« Waal thickness_____ 








impact extrusion Is economically teasible ‘ iu nu Rib detail, if ony 
or with zin 





Secondary forming, beading, piercing, etc 














Imy ct xtru or il i} snaped } rt navu 
- <a is 1, : le = < ‘ ,; 5.1f pressure container, specify operating pressure require 
part by this elat thick K ¢ i placed — - 
» ale : \ aii Ses pa Miaas in, Test pressure requirement: psi 
etal to flow upward through the clear 6. What are surface finish requirements? 
ween the punch and die Inside surface 
Outside surface 

Cost Factors. The cost of extrusion tooling is usually con- 


siderably less than that of tools used in drawing. This is es- 


methods will be used? 





7. 1f further finishing of basic extrusion is contemplaled, what 
































pe ially true where the shell is long enough to require several 

rawing operations; with impact extrusion suct shell is Machined a 

ormed in one operation a with one set of t Ground (Satin Finish). _s- Formed 

[he nature of the extrusion process makes it possible t Etched Scratch Brushed 
produce she vith relatively sharp bottom outside corners Alumilited Buffed or Polished______ 
Internal fillets are formed automatically, adding reinforcemen Special Painted___ 
at this point. In addition, the severe cold-working the metal 8. Is extrusion for packaging purposes? : 
receives sharply increases stiffness of the whole she If so, what type materials? 

Many shells of irregular shape or with tapered or curved 
sidewalls cannot be made by this process. However, the 9. What ore anticipated yeorly requirements? 
straight sided shell can be made with many modifications that 10. What is probable quantity per run? 


can be produced only by impact extrusion. These include 





heavy bottoms with bosses, lugs, rivets, stems, necks, indenta- 


tions or embossings (Figs. 1 and 2). Another advantage of this 


process is the possibility of variable wall thickness. As shown T} 

in Fig. 3, this often permits a desirable decorative effect or has been { , MA. FE 4 
, * + iu ~ 4 

can be useful in a purely mechanical way water W \ , A 





torz12: 





section, or with 





Fig. 2 Above — Bottom design including bosses, hollow 


or outside of shell. 


Fig. 1 Left— Heavy bottom 





with a thin sidewall is ‘‘natu- 
ral" impact extrusion 


bP RELI RE A RAR SE OEE, AAA $9 BIN RY 


Fig. 3B ~ — Wail design of 


= : 
SJ varying thickness in cross- 


internal or external ribs. 


or solid studs, necks, plug caps or cavities on the inside TC 
A 
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Precision Investment Castings 


1. Economic and Design Factors 


1 1 } 
ner methods 


impact 


ance obtained t ‘ 
investment ca 
would be difficult t 
methods. 
(f) Desired shay 
accuracy Can 


Sim 


la CaSting ot ¢ 
(i) Other « 


properties not 


2. Alleys for Precision 
Castings 


Investment 


The range of all selecti 


unli 
nickel 


invect 
i1vVOst= 


ited. All metals, except th 


-] ] h 
cobalt alloys that can be m 


ment cast. When investment castings are not to 


be machined, machinability is not a factor in the 


Materials should be se- 
lected to satisfy physical, chemical, electrical and 


if 


selection of an alloy 
metallurgical requirements. If possible, take ad- 
vantage of a casting price, by selecting an alloy 
that the foundry is prepared to produce readily 


3. Check Design 


Heavy sections should not be joined 


- 


sections. Webbed designs are stronge: 


TOIL) have 
snouid nave a 


ances 

0.005 in. per in sections less than 0.6 in., a 
tolerance of 0.003 in. per in. can be held. Average 
tolerance for low melting temperature nonfer- 
rous alloys is 0.002 in. per in Removal of 


sprues, 


gates 
nd wax parting lines by grinding does 
permit tolerances 0.010 in. at 


n k 
Liberal t ran red } 
u1Dera. Lolerances reduce the 


) ’ 
cioser tnan 


1 areas cost 


. , 
S and result in 


stronger 
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You Can Obtain Additional Benefits from the Process if you 


Check These Points 
When Designing a Die Casting 


Although many of the broad aspects of designing 
for die casting have been thoroughly covered in 
the technical literature, some of the less obvious 
but economically important points have not been 
touched upon. Following are some tips from the 
design, production, and metallurgical depart- 
ments of the Doehler-Jarvis Corporation. 


presently 
i auct VI Y St ie€ dilierent 
' ‘ i+} , I } ) mil 
i pe ) Simi iarly 
Naped parts whose gti i width difler to some ex- 
el é >» De made sucn a na Ve De the solutior 
or e« I I du 
f Many all y é ime shape can be cast in 
on Cit a 1itiple press mn aie, muitipie impression 
1 I I +5 i currently being used. If 
parts have dissimilar contours, they can be cast in a com- 
Dinat alt which also is a multiple cavity type; ex- 
ample ol parts are gI and left Nand Drackets and 
co\ rs al Cast I¢ SS¢ nb] 
f If parts are small and subject to periodic design 
changes, considerable economy can be effected by use of 


unit dies, in which the actual die cavity is an inserted 


block in the die base. Unit dies of 4, 8, and 16 impressions 
the inserted impresisons not necessarily being for the 


practical and economical for 


Same shaped 


part are 


es RN 























i ! The great e num! 
n tne dle e greate tne ft * ct t I Ss 
i 1 ne é ve tne r 
f C l I ake tne é per ¢ r 
nr t be au ed tr ( gl the ta 
nacnine Expe Nnsive eps ire a 
tna al be de I 11es itn ae é S. ¢ 
ng e pieces 
V Design hat « s to exte 
g ne ne |} t sh a be é as 
thermal expans n ar j ne i S ( ¢ 
nent in holes through w h the ‘ pas 
f Intricate « ring can sometimes better be 
— , : 
plished by preformed inserts, such as coiled tul 
verse tube bends, Fig. 1, thar DY a complex 


mecnanism in the die 


/ Intricate coring of holes. slots. and recesses 


easily accomplished. Coring of parts may eliminate 


sequent machining operations or may make 





yf parts that would normally be diffic 


production « 


J An internal undercut can be cast by loose die 


that are ejected with the casting after each shot, | 
sembly of the pieces in the die prior to each casting 
Howe Ve 


than a subsequent 


takes time and slows up the casting shot 
, 
still may be more economical 


chining operation 








> 





bale te a a a 
oo On A ee he ee 

















FiG.3 


Propuct ENGINEERIN UNI 








pher R. 





es that Can De pu 

laras aS tor sneet 
ued hoies 

ee re 

SE a recessed 

ed ior ease I aSse 

possiDie Dreakage 


gth and stiffness 
te distortion that n 
na ‘ } 
Sand is ej¢ ea 
R } 
"4 besiaes use as Dea 
De applied to lr re 
ting points for su 
ations, to act as 
to equalize stresses 
be cored part wa 
A StiCss 4 i t a 
= f } ‘ } 
i i neavy Dosses | 
f , oe 
Integral studs ar 
Kea. or spun Ve 


q 



















+} nm ft 
Lfleill Uf 


if metal and the diameter of 7 
Vien tie seal 


by the same 


they 
ratnel 








- ting y nt + 
1 Ty : ¢ - meiting p ¢ 
ai. inMls also is Trequently true 
me f the highs 
T 1¢ 
Lic ©€ ais I 
the ¢ neg < ¢ 
t wner irp corners are re- 
ove i gre ‘ 1 
y minimizes snrinkage stresses 
e the edge to be made s! I f 
=? + dif ‘ 
all *“s lo 4 si aaa to tne - 
} ; nea ft irnact 
lle Cast parts ana often elim- g 
, , product in tw 
therwise occur when tne part 
nor al tha et 
castings n ire l 
: assembl\ 
points, bosses and projections 





juen acninl Or assemobDiy 
nm sery é Spe 
rs, to serve as ejection points . 
, rtad + 
" . . . 9 7 LSé ed assagew 
bosses are heavy, Fig they 
ny? +} 
} Dp Ve ease 
ive metal and prevent porosity . 
A] r rt ] } ’ +} 
AAISO, InSé S placed in ne 
ent porosit\ wos . 
mav not possess 
ning th etir 
ections o! a r t simplify the 
3. ft hol ¢ + y 















































: *-woftftle iron grille 
“-Heating element cost in ploce 









a en eR Pee i! EO 


DOLLAR SAVING 


TIPSHEET TYPES OF CONSTRUCTIONS 


The Place for 
Cold Headed Parts 


THE COLD HEADING process is practical for the production 
of bolts, machine screws, special fasteners, small cams 
and pinions and other small mechanical parts. When 
contours are relatively simple, it is economically com- 
petitive with screw machine production. Economies re- 
sult when parts are made on a mass-production basis 
so that tooling costs are justified. For bolts, 15,000 units 
are an average economical run; 50,000 or more are 
recommended for machine screws 

The fatigue and shock resistance of, both ferrous and 
non-ferrous materials can be increased, and scrap losses 
can be reduced, especially on small, externally threaded 





P 
F 


parts like bolts, screws and link rods. Scrap rates 





from 0 to 5 percent, rivets typifying pieces in which 
stock is utilized. For internally threaded parts like n 


scrap rates average 18 percent, using latest techr 
I I 





ADVANTAGES AND LIMITATIONS 


FACTORS AFFECTING COST 





Most metals can be cold headed although some of the 
stainless steels and aluminum alloys require preliminary 
annealing or spheroidizing. Plain carbon steel, alloy steel, 
low-lead brass, silicon-bronze and Monel can be cold 
headed. Magnesium is not practical as yet. 





The st ex ste¢ , S . ¢ - 
stee Hig i 4 ind a ite e ha Y 
rK ana s! r € I dies N speed of Ne lng r 
at s lt irbo n 0.25 to 0.45 range, the stee ? 
spheroidized to heading. Be v 0 } é 





Shoulders can be made anywhere along the shank. The 
shape ot upsets can be varied from simple concentric cir- 
cular or oval sections to squares, hexagons, diamonds and 
toothed profiles. Cams having a limited amount of offset 
are also possible 





Parts made from stock having an original cross section of 
one inch or less can be economically formed. Upsets hav- 
ing 26 times the final shank diameter are possible, Length 
of parts is generally limited to about 8 in., although pieces 
up to 6 ft. long can be upset at one or both ends in a rod 
header 





r a F ate ‘ 
shapes are more costly to rm. Scrap rates increase 
die wear may become excessive especially Hf the met 
materially work hardened during the final | vs of t 
punch 

Steppe i contours or eccentrK ipsets incre e dle 
and slow speed of forming. When long, slender piece 
called tor, consider substitution of larger dian r sect 
formed from a milder grade of steel. The added cost 


heat treatment to prevent distortion can thus be obviat 





In addition to rolling coarse, fine or lag threads, special 
operations can be formed during the cold heading process 
Star washers can be slipped onto the shank prior to 
rolling threads 


For threaded parts, use standard zes and accepted spe 


fications for length of shanks to eliminate special oper 
tions that cut production rates, in addition to increasing 
setup and tool cost 





Hollow head parts can be made in multi-blow header 
cycles. Helical oil grooves can be rolled on shanks. Pro- 
trusions having special contours can be formed at the 
ends or along the shank of tailor-made parts. Lettering 
and embossing in the form of trademarks, specifications 
or dates are typical examples 


The number of small protrusions should be kept as low 
possible. Hollow upsets increase die wear; thin edges aré 
apt to be the cause of cracked parts. Minimize lettering 
and embossing to cut cost of dies and preserve the natura 
flow of metal 





A commercial tolerance of * 0.003 in. can be held without 
too much difficulty. Shank diameters kept to 0.001 in 
are obtainable, but distortion resulting from subsequent 
heat treatment sometimes necessitates grinding. 








Commercial tolerances should be specified whenever pos 
sible, since die costs are less, production rates are in 
creased, and second operations are eliminated. Specif 
material that does not require heat treatment and mak¢ 
part as short as possible 
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What Increases the Cost eC  @ 


of Screw Machine Parts? Gy | 
eames atete ‘acme i —— ae end turcion ki 











( yOOOS he tial cos ‘ 
‘ ‘ = T or a tum tetas ot ‘ 
T TY any T ‘ : t i perat ) ~ ay t rh ~ ~ 
tomaticit f they ess is anothe be reduced on a per-piece basis by ‘ 
ntagke A I r nine } eaac.ne < hon | i t y ~* 
‘ ‘ ¥ ‘ ore ? — ;, 
« ners 

FACTORS AFFECTING WHY WHAT TO DO 
| cost 
| Machine set-up, toc nd other overhead lf rt e standard ! ree 


1. SMALL QUANTITIES 





2. MATERIAL seapaDtaet 
MACHINABILITY 























= 
= 3. CLOSE Requires extra supervision, more expen- Specify ser tol es than are a 
TOLERANCES . 
| hine adjustmer 
| 
' 
High cost of special threading tools, thread Standard coarse and fine threads are sat 
4. SPECIAL “pee a nt Ree tiles Gnaed- tan 
es and special inspection sia excey I ‘ inusu cases 
THREADS S 
LM c S € 
= —_ —— 
Higher cost of special drills, reamers and Use ete ble with stand 
5. SPECIAL plug gages t Check w the t wou be 
DIAMETER HOLES heaper to make the male parts or the 
- 
Secondary operations are expensive and If the part is not seen or es not move 
acct t r 70 » 1 € 
6. FINISH ‘ 
parts re it g i i S 2 é 
chines 
+ — 
Finishing may involve unnecessary shav- Check design ar e of part. Is specia 
7. SECOND ing, grinding, tapping, burnishing, or f burt ! neent t ecessary” Car 
OPERATIONS other special treatment | é 1 te 
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Gray Iron, Steel an 
Bronze Castings 


1. Economic and Design 
Factors 


( ynsiderations vhe n selecting 
castings molded in sand 
(a) Cost and time required to get 


into production are low 
(b) Pattern costs are usually low 


Pattern cost per casting is a small 


item when large quantities of the 
same part are required. When only 

few parts are required, patter: 
costs ma\y be iowel tnal cost ofl 
tooling for forming part by othe 


methods 

(c) For assembly with other parts, 
astings are finished to required di- 
mensions by machining with stand- 
ard machine shop tools and accesso- 
ries, therefore, expenditures for new 
tooling are seldom necessary. 

(d) Percentage of material lost in 
metal scrap depends upon weight of 
casting and amount of machining 
needed. 

(e) Wide choice of castable metals 
and alloys permit a selection to satis- 
fy most physical, chemical and met- 
allurgical requirements. Take ad- 
vantage of casting price, if possible, 
by selecting a material that the foun- 
dry is prepared to produce readily. 

(f{) High physical properties can be 
obtained by heat-treating the cast- 
ings 

(g) Ability to cast parts of irregu- 
lar contour and shape, and having 
sections of variable thickness, enables 
designers to distribute metal eco- 
nomically for maximum benefit. 

(h) Low cost incurred when modi- 
fying and changing the design of 
castings to facilitate reduction of 
costs for handling, machining and 
assembly operations. 

(i) Simplification of production 
operations and design can often be 
achieved by combining a number of 
design elements into a single casting. 


112 


> 7 ae , , y 
Parts of any size can be cast to snape 
; na mold 
In sand moias 


(j) Unmachinable metals can be 


cast to shape, but most castable met- 
als and alloys can be readily ma- 
chined 

(k) Machining costs can be saved 
and design freedom increased by 
coring out holes, interior passages, 
and pockets 

(1) Plates and other re lled sections 


can be joined to castings by welding 
and castings can be incorporated into 
welded assemblies by welding; thus 
increasing opportunities to reduce 
manufacturing costs through flex- 


ibility and freedom of design 


2. For Quality Castings 
Check these points: 


(a) Heavy sections should not be 
joined to light sections. If possible, 
keep all joined parts to the same 
thickness even when the metal added 
is not needed to withstand imposed 
loads. 

(b) Avoid abrupt changes in the 
thicknesses of cast walls, webs, ribs 
and flanges. If a change of thickness 
is demanded by design considera- 
tions, make the transition from one 
thickness to another with a gradual 
tape! 

(c) Stagger crossing members such 
as ribs and walls so that the plane of 
one member is not continuous. Re- 
duce the number of ribs and walls 
that connect in one place to a mini- 
mum. 

(d) Fillet all sharp angles and 
corners. Use generous fillets; they re- 
duce stress concentrations; and pre- 
vent cracks, tears and draws at re- 
entrant angles. 

(e) Don’t core small holes that 
must align accurately with other 
parts, especially if they can be drilled 
readily. 








(f{) Draft is required on all pa 


the pattern that must be withdra 
. ee 
from the mold. Average draft rang 
tron to *s In. per It 


(g) Specily metal wanted so 


+} 


nr 


pattern maker can allow for pro} 
contraction. The amount of cont: 
tion during cooling in the solid st: 
is different for different metals 
alloys 

(h) Be liberal with dimensi 
tolerances. In general, allow at | 

ln» in. for thin sections and 
in. for heavy sections. Where clos 
tolerances are required, call fo 
chining 

(i) Provide ample metal fo: 
chining areas that must be finishes 
to close dimensions for fitting, asser 
bly or alignment with other parts 
? 


for appearance must be finis! 


t ; 
bial 


to remove surface imperfections 
(j) Use cored openings to minin 


} e rf 7 4 . , 
the area of flat surfaces. Such op: 
; 
| 


ings can be closed when necessar\ 
quired strength and stiffness 
casting can usually be obtains 
providing flanges around such ops 
ings 

(k) Design and foundry fac 
that affect the cost of finishing c: 


ngs are choice of parting lines, rise 


xr feeding heads, and the requ 
ments for good appearance 

(1) Chaplets and chills are sou 
of potential trouble to the found 
man. To avoid such trouble, wh 
ever possible design the part so 
cores can be supported adequat 
at strategic places 

(m) Allow liberal openings 
the interior of inclosed castings. S 
openings facilitate cleaning the c: 
ing by permitting easy removal 


core sand. 


3. Consultation With 
Foundry 


Many basic considerations are ; 
sociated with foundry practice a1 
the inherent behavior of molten me‘ 
als. Engineers often can simplify 1 
work in the foundry by discussing 
few of these considerations with ths 
foundryman when Gesigning castir 
and writing essential specifications 

Consultation is desirable especia 
since most foundries are equippe 
to produce only a few types such 
thin or heavy sections, and cored 
plain designs. 
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is one and cut Dy a slitting ro at the 
. exit end of the machine Th Nas the 
SecTIONS made by cold roll forming machine that is tooled for simultaneous _ effect of doubling the production rate 
ae Say: Gone ee Sage production of several sections 
Be rte compared with parts p! Production Rate—Cold roll forming ma 
ed by two other methods of pro- P Using cold rolled steel as — base chines are costly and tooling is an ex 
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iction press brake forming and ; : pensive item. Producti ates mus ‘ 
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lifficult to handle, and special set-ups more roll passes, greater maintenance = F 
ne nembers - ling trim as ot 
‘ ire required on the rolls, and is more susceptible t : bi : : ; é 
; decorative pa s aracteristics are 
. c 4} ‘racking than if designed with adequate 
>The form of the material affects part ‘ ile 1 ay ‘. od f _ nimportant t r structura é 
] fillets nm roll torming, therefore, the , . 
st. A slitting machine used in con- : . ~~ B ; ; bers, should be nvestigated Ever 
, niy afiects part quality but ; 
junction with a battery of roll forming "@4!! Mot only affects part quality bu though strength to weight ratio is 
mart cost 
machines may more than pay for itself. P@™* °° less wi r formed section, the tota 
Frequently slitting rolls can be incor- The easiest shaped part to form is an strength and stiffness of a solid section 
porated on the first roll of a roll forming open symmetrical contour. Relative ease may be far greater 
Fig. 1 — Cold roll formed mold- Fig. 2 — Relative ease of forming channel sections: (1) easiest; (7) most 
TT et a ae eM difficult. These classifications should not be considered rigid, but used 
steel base and a thin stainless as a general guide only. 
steel clading. 
; : ; . 
E 3 3 4 4 4 4 ; « 
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DOLLAR SAVING 
TIPSHEET TYPES OF 


CONSTRUCTION: 


Economics of Forging 


s 









































cutting operaticn, 
composite or nevtral 
forgings can be made 
to serve as either a 
right or left hund 
member. 





Fig. 3— Designing with straight lines 
and circular arcs simplify and reduce 
cost of forging dies and this is one of 
the biggest factors that affect the unit 
cost of forgings. 





Fig. 7—Bending of fiat 





forgings simplify manu{ac- 
ture of complicated shepes 
Undercuts in forgings con 
be avoided by welding to- 
gether forged parts. 





FORGING 





nside draft 7-13 deg 


Fig. 8—Attaching forgings 
to commercial shapes re- 
duces fabrication costs. 
Welding is most com- 
t lines mon methed of attach- 


reduce ment. - OE < 


pne of 











je unit 





* Standard 
tubing 


rst 


Fig. 9—Gear can be eal y Outside drat 7-10 deg 


ferged to eliminate tooth 
cutting operation. High 
production required to 
justify the more expen- 
sive die. 





NONFERROUS FORGING 
Outside dratt of ia inside dratt 1-7 deg 





a Fi 
b 


/ Full 
/T *- radius 





ae -Filatness 


I= 9005 100030 








Fig. 11— Forging proprotions of non-ferreus parts should : 
have larger fillet and corner radii. A 6 In. dimension can Fig. 10 — Genera! proportions of ferrous forgings. 
be held commercially to within + 0.020 inches. changes in cross section shovild be avoided. 








LLAR SAVING 
TIPSHEET 


TYPES OF CONSTRUCTIONS 


ompression Formed T 


Factors Affecting Cost 
Deliv 2 


in. on 


’ or + ¢ 
J bal af 
rea iOtai ol 


tolerances 
OD and 


yn average wall thickness for general 


the “5 percent 
machining and structural use, and a 
total of 0.005 in ID of 
mean low stock 
50 


reduction in machining time required 


on the pre- 


cision-bore tubing 


removal and more than percent 


e a part to final dimensions 
mac hining are 


sufficient 


operations 
therefore resulting in in- 
creased tool life. In many applica- 
tions, preliminary boring and turning 
operations are unnecessary 

2. Smooth inner and outer surfaces 
»btained during production may sim- 
plify final finishing operations in pre- 
cision applications such as hydraulic 
and pneumatic cylinders and obvi- 
ates the need for finishes of any kind 
in less precise applications 

3. When ductility is required in fin- 
ished tubular parts, economical, low- 
temperature (600 to 900 F) annealing 
is sufficient to relieve stresses devel- 
oped during processing 

4. Extra long lengths (20 to 30 ft.) 
increase the number of parts cut 
from a single piece, thereby reducing 


scrap loss. 


Strength 
and Weight Factors 

1. Sizes range from % to 5%4 in. OD 
with standard wall thicknesses. 
Tubes of 6 in. OD can be produced, 


but wall thickness is limited 

Physicals are high for relatively 
thin wall thicknesses. Yield 

of SAE X1020 tubing is more 
100,000 psi. The 1 
strength-to-weight 
this precision tubing 


oP 
} strength 
than 


high 


permits 


esulting 
ratio 
substitution of 
for thicker-walled stock having equal 
strength. Hardnesses average 33-RC 
for 52100 bearing steel, range from 
98- to 120-RC for milder grades and 
from 40- to 41-RC for stainless 

3. High degrees of concentricity and 
circularity result from the close tol- 
erances held on this type of tubing. 
Some rotating parts are therefore in- 
herently in balance and balancing 
procedures can be simplified for sen- 
sitive high-speed parts 

4. There is 


“skin” around a soft core. Strength is 


no surface-hardened 


uniformly 


distributed essentially 
throughout the tube section, and is 
not detrimentally affected by the loss 
of material removed during machin- 
ing operations. 


Formability 


1. Standard procedures for bend- 
ing, welding and flaring can be fol- 
lowed. Heating coils, condenser tubes 
and Bourdon gage 
therefore among the applications 


’ 
-lements are 

2. Both ferrous and nonferrous 
materials are die-rolled into this 
Steel 


grades to stainless, aluminum- 


type 


precision tubing from mild 


3. Close 


creases In bor ing 


synchronizé 
erations su 
threading, 
shoulders a 

4. Inside 


formed as 


angle, spline or to other special 


ation wilt 
ch aS ovel 
grooving 
nd flanges 
surface o! 


a hexagon, 


tours including tapers 


Illustrations c: 


Corpor 


Tube 








Reducin 


squart 
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DOL 


Dollarwise Suggestions 
for Stampings 


mpare the cost ol stampings witha 
forged. welded. or machined 
£02 R00 Weiaged Ol Mia liec 


structions mind the 


Keeping in 


nber of parts to be made, the 


mate use of the part, and possibie 


' , 
terials to De used 


I aesigning parts 


r + NII ia 
factors must nsiaerea 


(1) Use t y dies (push 
yugh type) for small lot produc- 


2) Standard dies should be used 
large quantities 
carbide dies com- 


They 


ild be used if production quanti- 


(3) Cemented 


ne accuracy with long life 
ties warrant the extra cost 

Investigate the use of progressive 

especially where products are 

nall and must be held to extremely 


se tolerances. 


Tolerances 
Close tolerances can be held fo: 
Make 
] 


tolerances as liberal as the part 


tampings, but — it’s expensive 

ll stand. Dimensions on stampings 
ften need not be held to closer tol- 
erances than corresponding dimen- 
sions would be on castings. Yet de- 
signers constantly specify tolerances 
as rigid as those used for machining 
For 


is the recommended tol- 


perations. 
0.002 in 


erance on the size and distance be- 


greatest economy, 


tween holes. When necessary toler- 
=0.001 in. can be held. 
On blank dimensions up to 3 in. a 


ances of 


tolerance of + 0.005 in. is a reasonable 
minimum, with an additional 0.005 in 
for each additional 3 in. of length 


Hole Piercing 

The size and location of holes is 
usually more important than the con- 
tour of the blank. Holes are usually 
pierced for economy, rather than 
drilled. Pierced holes must be located 


ENGINEERIN( 


at least one tal thickness 


from an edge to avoid bulging. I 


holes 


surface they must be pierced under- 
Allow 


reaming in order 


for 
plenty of stock fo1 


size to allow reaming 


to clear up minute 


caused by piercing. 


. 
Drawing 

Make draws as shallow as possible 
draws not 


Successive only 


more stamping operations, but brin 


in expensive and time-consumi! 


annealing operations. Pick the 
deep-drawing sneet tor the o 
tion, and watch the sharp cor 


drawn parts 


Assemblies 
Investigate costs factors 
in brazing or 
tions particularly t 
drawing. Incorporate 
and dowels in mating _ 


itate positioning fo 


lA ] ¢ ¥ 
welding or bolting of assemblies afte: 


rm | 


they have been formed 


Flanges 

To facilitate t: 
two metal thicknesses 
A flange should not 
al face. Remember to use 
hole in highly stressed part 
lieve partial flanges. A hemmed 
should be notched 


eliminate wrinkles 


Materials 
Watch the hardness of the shee 


away 
f 


i radius Fy I 


are to be used as a bearing 


8 
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TIPSHEET TYPES OF CONSTRUCTIONS 


tion of the forming operation 


be Stripped ofl Gesired 


; 


I lished sheets will 


piatead or prep¢ 


an expensive opel n alter 


is formed 


Radii 
Make raqai 


one metal 


bottom ¢ 
least fou 
omerwih 


> ted 
pected 


Nested Parts 


Design toward sha} 


tears and cracKs 


easly nested 


mean 


1 , 
welding stamped sec- 


Designed especially for resistance weld- 
ing, this simple stamping readily lends it- 
self to high production assembly 


Res stonce Welder Mig Assn 


+ 
‘ 


materials used. To eliminate spring- 


back by a rehitting process is often 


more expensive than the initial form 
ing operation 


+ 


are soft enough to take cient 
without springback 


Investigate the use « 


Choose materials that 


‘ 


Se. 


" } } aad } 
and plastic-coated materials. Tough 


} 
piastic coatings now on the marke 


can be sprayed on, will stand disto 


‘ 








LLAR SAVING 


TIPSHEET FASTENERS 


Look to Quicker Methods 
of Fastening and Joining 


otners are 


} 


pe reused 


vantage is that the fasteners 
can be applied in straight-line pro- 
duction, and do not require that the 


assembly be routed to a separate de- 


partment for welding, 


other operations. As a direct 


of this latter advantage, the compo- 





GER ATT IEE IELTS Pode 





gular 

cations 

ings, and molded 
variety of shaps 
uses. Fasteners 
made removabl 
studs that can 
them to slip out. 

P When the is 
side of the assembly 
can be used When a 
neaded rivet or 


, 
into this housings 








Ce 


Rear 
fe 


r¢ 
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“7 A 


Cc 
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Screw Fasteners 



































DOLLAR SAVING 


TIPSHEET FASTENERS 


> Lines of special fasteners have been 
developed for assembling tubes and 
ducts made of sheet metal 


’ } ’ 


CilitCuid 
These fasteners are in the form of a 
band which wraps around the flanged 
ends of the ducts. Special types of 
clamps or thread connecting ends are 
ends of the 


developed to pull the 


band together and put the band in 
tension. Where quick disassembly is 


| 


desired, a cam or toggle type clamp is 


used, 


Welded Fasteners 


Since welded fasteners usually are 


used with the projection welding 
process, and so are formed with pro- 
jections on the surface that is to be 
joined, they can be fastened quickly 
to a metal surface and become an 
integral part of that surface. Welding 
a threaded nut to a sheet metal sec- 
tion in which a hole has been punched 
is much faster and simpler than pro- 
viding additional metal around the 
hole to obtain an adequate bearing 
surface, and then drilling and tap- 
ping the hole to the required spec- 
ifications 

P Projections on nuts are formed o 

the bottom, sides, or top, or the nut 
is formed in a right angle with the 
projections on the base. These pro- 
jections provide a path for the weld- 
ing current. When formed with a pro- 
jection around the thread, the nut 
becumes self-locating in the hole 


P An adaptation of projection welding 


| 


ii 


t 
t 
dril 
Sign 
ance ease 
one side ol the 
t 7) 15 n ie 
othe r advantages 
economy 
P Another fi 
is 

of which i 

jd ¢ 
er weided taste 

1 
simple item as thi 
types are Known ‘' 


ucT ENGINEERING, Ap! 


(See 


Prop- 


exist 
1950) 
obvious that the cost 
and nut is more than 
with formed projecti 


} 


looseness eXIists In the assembly 


P Special fasteners of all types can be 


formed with projections. The advan- 
welded fastene: 


tage of using a 


compared with welding the assembly 


is, of course, that the product can be 


disassembled easily 


Retaining Ring 


Retaining rings, whether of the 
wire or stamped type, also are a form 


When 


snapped in a groove in a bored hole 


of fastener a snap fastener 
or on a shaft, they form a shoulder 
that locates and holds a part or as- 
sembly such as gears, bearings, o1 
bushings. 

P If used to replace a cotter pin 

ter holding power is obtained, tl 
assembly time and machining time 
being about equal in either case 
PIf used to replace a machined or 
pressed shoulder, the saving is in 

















bly time 
Pi a bowed 
up end thrust, tolerances 
for the assembly bec 
less critical and the 
is easier to put together 

When these types of ring 
for holding together an assem! 
a shaft or in a housing it wil 
be found that the des gn is 
simplified and the numbe: 
required greatly reduced. Sor 
locking rings with prongs do 1 
hold tl 


quire any groove to 


position. The ring is simply 


over the cylindrical membe 
pushed into place ; 

The fasteners described 
pages do nothing mor 
the basic principles 
some of the newer 


faster assembly at 
previously indicated, the 
of the shape and contour an 
such fasteners number in 
sands 

Many are specialty items 
for one class of product 
product. One conce: 
adding to their lins 
about 30 to 70 new or speci 
fied fasteners each week. As 
it is practically impossible t 
check list on fastener selecti 
cause so many different types 
It shoule 


volved. be remem De 


1 
however, that if the fastens 


cial, it usually is small and d 


therefore are not exorbitant 
relatively large 


volved. 


quantities a! 





nprovements in refrigerator motors 
cover the past 20 years. The decrease 
n size and increase in rating was 
rade possible largely by better insu- 
ation. Note improvements also made 
n mechanical construction: 1930, riv- 
eted; 1940, spun shroud; 1949, argon 
arc welded. 


Weight of iron, Ib 
Weight of copper, |b 


N 
oO 


Weight of insulation 


Total weight, Ib 


oO Oo 


Stack height, in 


° 


Rotor weight, Ib 


FP MNOONN 


@ 
= 
=) 


rh 
C 


Output, watts 


The success or failure of a product often can be traced directly to 
the materials of which it is made. But how can the designer go 


about selecting a material in a logical and intelligent way? 


This Problem of 
Materials Selection 


THOUGH MATERIALS SELECTION is one J. F. YOUNG, Engineer 
most important functions of Advance Engineering Division 
lesign engineer, there is, unfor- Apotience and Meschendice Sapartment 
: The General Electric Company 
nately, no single approach to the 
] 1 17 
diem that will insure optimum ol! 
acceptable results. Sometimes 
tion must be based on past expe- 


‘e with materials and design 


ms. But when the designer lacks 
experience, or when the product 
tions are new, selection must be 
le on the basis of properties 
asured in the laboratory or evalu- 
by simulated service tests. In maintenance 
case, the task becomes a Usuall) 


between the available 


the 


ledge of materials versus the 
ice requirements 
th 


r convenience le 


in the selection process may be 


uped under three headings: Suit- 
2 | 


ity, availability, and cost 


Suitability. A suitable m 


+ 


have the properties 


+ 








; supply 
reauce the NaZa! 


he supplier s pla! 


Costs. Cost consid 


t vit 
LlOW ne crit 


lust possess the 


dollar expended 
ials especially 
prises a base price plus ext: 
non-standard close tolerance 
\f-size dimensions, special 
treatment, and bel 
quantity. Such extras art 


tance in obtaining low cost 


and should be “designed-ar 


W he eS possible 


for raw material, othe: 


Besides cost 
costs must be considered. These in- 


clude the cost of fabrication, scrap 


from fabrication, and 


assembly costs. Here the designer 


losses resulting 


faces the problem of balancing one 
n against 


One 


design with its material for? 
another having different form 
example is the comparison of a cast- 
ing vs. a weldment. Another is the 
use of die castings vs. brazed and 


welded punch press assemblies. Per- 


Table |—Some Factors Involved in Determining 
Product Suitability of Metals 


MECHANICAL AND PHYSICAL PROPERTIES 


ADAPTABILITY TO PROPOSED 


Plating 
Cadm um 
Nickel 
Polishing 
Buffing 
Scratch brushing 
Burnishing 
Barrei tumbling 
Sand or grit blasting Etching 
Chemical Coatings Coloring 
Phosphates, Oxides Electropolishing 


c Coating 
Natural Resins 
and thermosetting 
Painting 
Varnishes Enamels 
Finish 


Staining 








n 











Fig. 1— How porcelain enameling frit has improved in quality and decreased in 
cost: 1922, fluorine opacifier; 1926, antimony opacifier; 1930, 1934, and 1938, 
improved antimony opacifiers; 1942, zirconium opacifier; 1946 and 1947, im- 
proved zirconium opacfiers (solid bor) and titanium opacifiers (yellow ber). 


Better opacity and higher acid resistance are but two of the quality improvements. 


man 
oducts 


os 
idom € 


gly the 


Table I! — Comparison of Finish Developments 
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RATINGS, PERCENT 


TYPE OF FINISH 


& Serotch 


Color & Stain 
Resistance 


Appeorance 
Moisture 
Resistance 
Grease 
Resistance 
Resistance 
Chip 
Resistance 
Comporative 
Ratings 


Mar 


Lacquer (1928-1931 

Alkyd Resin (1932-1942 

Urea Alkyd (Early, 1945-1948) 
Urea Alkyd (Present, 1948-1949 
Vinyl 

Silicone 


New Complete Synthetic Alkyd 
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‘ntation in the direction of mag- 
has led 


weight in 


netization to a 50 percent 
steel, 


the 


saving by copper, 

3 KVA 

transformer in the last ten years 
The 


vides another example. Use of Form- 


insulation, and oil in 


electric motor business pro- 
cx insulated wire in place of treated 
cotton insulation reduced the insula- 
tion to obtain 
adequate dielectric strength. In turn, 


the motor size is smaller, the wind- 


thickness necessary 


ngs cost is less, and less steel is re- 
quired. The comparison for refriger- 
ator motors in 1930, 1940, and 1949 is 
the heading 
improvement in mechan- 
effected between 


shown in illustration 
Note the 
ical construction 
models 

An example of finish developments 
is contained in Table II. Part of the 
change resulted from improvements 
in surface preparations, both physical 
and the remainder 


and chemical, 


from improved finishes. The last three 


finishes mentioned are still under 
development 

Another finishing development that 
has made outstanding strides is por- 
celain enameling. The development 
has been marked by continuously 
improved opacifiers and continuous 
decreases in the application weight. 
Yet the enamels in use have max- 
imum opacity and high-quality acid- 


resistance with minimum weight. The 


trend since 1922 is shown in Fig. 1 
Further 
way are directed at a reduction in 


firing temperatures. Common prac- 


developments ..ow under 


tice now is to use temperatures of 
1500-1600 F. A later trend is to fire 
at 1300-1500 F. Besides reducing fuel 
and furnace costs, lower tempera- 
tures also reduce warpage and dis- 
tortion and make possible broader 
design possibilities; frequently, too, 
mild steel can be used as the base 
material instead of premium enamel- 
ing iron. 

A further example of continuous 
improvements in materials are the 
high temperature metals for steam 
and gas turbines blades, and for the 
combustion chambers of controlled 
atmosphere furnaces. The problem 
has been to develop materials having 
sufficient creep resistance and an 
ability to withstand corrosive attack 
from the atmospheres. Recent work 
has been directed toward improving 
high temperature fatigue strength, 
use of radio-active isotope tracers in 
constituent studies, vacuum melting 
techniques, combi- 
nations, and of specially developed 


ceramics-metal 


high temperature alloys for each ap- 
plication. 


New Materials Developed by Sup- 
pliers. Developments by suppliers 
are typified by the recent develop- 


cast Iron, whi 


ment 
high strength and ductility: 
few ye 


roduction in the past 


a 


high strength aluminum alloys 


development of thermistors, 


are sensitive 


characteristic resistors: 


new sil 


negative -temperat 


oils, greases, resins, and rubbers 


truded and moldable nylon for hig! 


temperature thermoplastic part 


the continued progress in pow 


metal combinations and surfa 


( 


In products that utilize fract 


horsepower electric motors, ny] 


being used for low cost molded g: 


Fig. 2 and also for 


bearings. Powdered iron gears 


copper impregnation, 
have been found to be accepta 


light power gearing 


Fig. 3 


} 


wear-res! 


However, suppliers’ developn 


that affect materials selection ar: 


limited to materials as such. Oft 


process development causes a 


ficant change. Injection moldi: 


plastics, and the more recen 
pressure rubber-bag molding 
niques are examples of p 


improvements _ that 


substitution of plastics for met 


y 
i 


furthered 


Other examples include ru! 


bonding, the new fluid pressing 


draulic forming, and metal stitc! 


Price Shifts. Shifts in the p 
materials is another reason for 


Fig. 2 — One of the newer types of material used for frac- 
tional hp gearing is nylon. These gear trains represent 
the old, present, and new gearing for a food mixer. 


t ‘ 


Fig. 3 — Powdered and sintered iron gears with copper 
impregnation are less costly than cut, ground, or die cast 
gears, yet can be used as power gearing in small sizes 
These gears are for a '/, hp drive for an automatic 
clothes washing machine. 
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magnes! 
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SuCti 


expen 


1 abundant metal 
strength to weight rati 
metal 3 and possesses ot} 


properties, as des¢ 
vember 1949 issue 
NEERING. The fu 


creasing ap} 


New Requirements. 


ry > ? . . , 
ments are an 
tor Making cnan 
_ 9 : 
creased load 


life, and new 


ent 


Operational Difficulties. F 


other rea ntior making 


Fig. 4 — Methods of attaching aluminum tubes to aluminum sheets by furnace 
brazing: (A) clamped tube with clip made from clad brazing strip, joined to 
sheet on under side with brazing alloy; (8) finish brazed assembly for (A); 
(C) brazed joint with clip made entirely of brazing strip; (D) clamped tube 
with “U"’ clip of clad strip joined to sheet on under side with brazing alloy; 
(E) finish brazed joint for (D). 
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Cost Factors in Molded Plastics 


most important [rom a cost 


at) | 
Following IS a penerai 
{ all the common plastics 


ful in engineering design 


Thermoplastics 


T } 


very tough, high tensile 


elasticity and chem- 


VINYL — Rigid 
VINYL — Elastomeric 

POLYETHYLENE — Colored 

PHENOLIC — Medium Impact 

PHENOLIC — High Impact 

PHENOLIC — Washing Machine Agitator Grade 

POLYETHYLENE — Natural Prices of 
PHENOLIC — Improved Impact Plastic Molding 
POLYSTYRENE — Colored Materials 
ne one Seen Compared on a Volume Basis 
POLYSTYRENE — Clear (cents per cu in. —as of February, 1950) 


PHENOLIC — General Purpose 


Courtesy Bakelite Div., Union Carbide and Carbon Corp. 
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Two-color injection molding is responsible for large savings in such products as calcu- 
lating machine keys molded of cellulose acetate butyrate. Tnese savings result from 


(1) Labor saving, as compared with the former hand wipe-in painting; (2) more 


satisfactory sales, since there is no color change from aging, as there was formerly 
with the white wipe-in paint, and smooth top surfaces are more pleasing to user since 
they cannot collect dirt. For special application 


three and four colors con be molded 


Replacing a porcelain unit, this transformer tap changer is molded of a phenolic (Durex 
porcelain changer, the new design is safer 


plastic. Compored with the former open 
better looking, and costs less. To hold the intricate details to close tolerances, two 
parts were made by transfer molding and the third by compression molding. New changer allows higher safety standards 


PRODI 











DOLLAR SAVING 


TIPSHEET MATERIALS 


How to Specify 
an Economical 
Surface Coating 


FINISHES are usually expensive 


Spraying synthetic en- 


amel runs betwen 14 and 25 dollars per hour, based on a 


> 


material cost of 3 


tion and application of 


the design of the original product itself 


to 3.75 dollars per gallon. Thus, selec- 


a finish becomes as important as 


and dark brown 


The accompanying checklist will give the designer some 


idea of the number of factors to be considered when spe- 


cifying a surface coating. It should be noted that some 


factors 


relatively fixed. The decisions really affecting cost, then, 


such as those listed in groups I and II 


are in the 


are which in turn oft 


accent’ 


the plant, and comparative 


Special ‘‘Dimenso’’ finish is applied by simultaneously spraying 
two heat resistant, air-drying synthetic enamels from one gun 
On this product, a small space heater, a light gray background 


color give the special effect desired 


of finish and appl 


method of 


en depends on the 


cost ol 


SURFACE COATING CHECKLIST 


|. Information on object to be coated 


Product or item to be coated 
Final use of product 


Composition of product 
Surface 

if metal, what kind 

casting 

metal 
If wood, what kind 
Open or close grained wood 
If plastic, thermosetting or 
thermoplastic? 
Composition 
Other surface 
What is maximum temperature surface 
will tolerate 
Surface condition? 
Is foreign matter such as wax, oil, or rust 
present 
Type of surface cleaning or treatment 
employed 


structural 
sheet metal 


Purpose of coating? Protection 
decoration 

functional 

Is coating applied before or after 
item is fabricated 


il. Performance Requirements 
For interior or exterior use 


Resistance to: weather 
sunlight 
sait spray 


water 
moisture 


Prepared by Joseph J. Stivale, Brooklyn Varnish Mfg. Co 


corrosion oil 
grease fungi 
growth 


marine 
fouling organisms 
Heat: temperature 
Cold: temperature 


alkalis 


acids 
industrial fumes 
other chemicals 
impact 
toughness 


abrasion 
marring 
Properties required 
adhesion 
non-toxic 


hardness 
non-flammable 
flexibility 
dielectric strength 
conductivity non-conductor 


Miscellaneous requirements 


Il. Physical and Application Requirements 

Clear or pigmented coating 

Which coior 

coating: oleoresinous 

synthetic 
hammer-effect 


Type of 
lacquer 


wrinkle 

Specific Gravity 

tile 

Is coating required as a one-coat finish, or as 

part of a multiple coat system? 

What primer or undercoats used 
No. of coats 

Degree of gloss: Flat 

gloss High gloss 

Consistency? Ready to use 

If not, what reduction required 


Non-vola- 


Semi- 


Coverage Dip-tank stability 


Inc., Brooklyn, N.Y 


Drying: Air dry or bake 
Air dry: Dry-dust free 
Dry-tack free 
Dry-to handle 
Dry to sand 
Dry to recoat 
Dry-print free 
ls force drying used? Time 
temperature 
Bake 
possible 
Air dry time before baking 
ls preheating of product necessary 


Maximum time at maximum temps 


Time before entering oven 
reach top heat time at top heat 
Cooling time before handling 


IV. Production Requirements 

Method of application 

Brush 

Spray: Type 

Automatic spray 

Electrostatic spray 
Immersion time 


Hot spray 


Dip 

withdrawal rate 
Time for draining 
Roller coat 

Flush coat 
Vacuum impregnation 
Is conveyor system used 
Rate of speed 
Bake methods 
tion oven 
Other heat source 
Production rate desired 


inches p¢ 


Flow coat 
By squeegee 
pressure 


Infra-red 
type 





Cost Cutting Hints for 
Design in Nonferrous Metals 


R. Carson Dalzell 


less cost 
he stronger alloys s 
5S-T 
Standard 


als COVE 


pecial composit ms 


+ t iY 


1d1tlONai COSLt INVOIVeC 


Sitlons are a good 
lthough some concerns 
special grades. It thus is 
heck with various suppliers 
naking a rigid specification 
Form of material 
rice. Comparing the 
tal against another 
give an ent 
swer than of comparir 
the same materials as 
Cost comparison made on 
the basis of 
ised rod, wire 
ingot. 
Size of stock 
Parts should be design 


from economical width 


an be made 


f Strip stock is to be used. I 


two inches and less, t! 
rally increase rapidly 
The question of finishes and toler- 


> | F 
ances can have a marked effect « 


cost — and the designer can do some- 
thing about it. Close tolerances have 
a multiplication effect; 


cost more than the material 
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DOLLAR SAVING 
TIPSHEET MATERIALS 





Selecting the 
Proper Steel 


FERROUS METALS 


Greater notch sensitivity of stronger steels is shown perhaps more clearly in 
terms of the decreasing improvement in fatigue strength obtained by increasing 
the strength of the steel. If notches are present, as in bolt threads or oi! holes 
little fatigue strength is gained by raising tensile strength above 125,000 to 
150,000 psi. To obtain the greatest benefit from high strength materials, stress 
concentration should be reduced by careful design 


inneedead 


rt affected by overdesi 
opertles Ca 
conside 
components 
cost 
n ] fer 
lain iongel 
performance is one techniqi 1] +} 1 
liurgist in ne suppiiel 


used to obtain the maximum poten- 


' ; knows the standard 
f —— es oo ¥; : 
emntineticd:..siet 5 material. This is materials and knows how 
indicated in the chart on this page 
= ; 7% h be altered at minimum cost to meet pes, as indicate 
will be c in detail in forth- : : a 
F F such specifications ng table. The 
% . 
RODUCT sNGI- 1 . 
However, the designer shoul lect the type 
NEERING : 
P : remember that the initial cost 
n Tasha ‘ ate fri. 
; In specifying a material, it is fun naterial is often less important 
damental to eithe: (1) y 


standard compositions if at all pos- 


‘ 


other factors that enter into the fir 
cost of the part The type of prod 1 


sible, or (2) specify a material on the + 4] : 
: ; ion process used, the need for Sal 

basis of physical or mechanical prop- ; 
; Vage operations, or occurrence ol operty ol prin 

erties rather than on the basis of , eae 
high percentage of rejects will affect ‘lection. Among 





*Data courtesy Climax Molybdenum Co. the cost. For example, one type ol! I nave a great 
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Can Cold Working Substitute for Higher Alloy Steels? 


One common way of improving fatigue strength is by the controlled cold 
working of finished parts. Cold working can be good or bad, depending upon 
how it is done. For example, cold rolling with a large reduction and cold 
straightening are generally deleterious since they put the surface layers in 
tension. Suitably controlled cold rolling or shot peening, however, can produce 
quite spectacular improvements in fatigue life. 


such operat 


ing of the stes 


What Types of High Alloy Hardenable Steels? 





REPRESENTATIVE APPROXIMATE HARDNESS GENERAL TYPICAL 
GRADES AS USED REQUIREMENTS APPLICATIONS? 





THROUGH HARDENED 
aa 








HIGH CARBON 





}—$——- ———_—_—__-#-—. - --- — ---—-> 





SURFACE HARDENED 





CARBURIZED 


| 
| 
| 
| 





FLAME OR 
INDUCTION 
HARDENED 





NITRIDED Nitralloys, also AlSI- 
SAE steels with 03 


to 0.5% carbon 

















DOLLAR SAVING 
TIPSHEET 


PROCESSES 


Brazing 


Method 
and Description 


1 ba i 7 h.¢ weld > . 
q cetyle t >| 3¢€ oO mertr 
ef athe +} - ~ ae 
| w xyaen 


pplied to the 


work by conduction of heat from hot 
carbon electrodes r, DY resistance 
t work to the passage of current 


3 Radiant Gas Burner: Ceramic burn 
ers USING gas-air f xture under 
yressure, apply concentrated heat to 
work on conveyors or automatic in 


4 Salt Both: Also 
Work is dipped into molten salt bath 


Bath can 


called Dip Brazing 


to heat 


have fluxing ac- 


tion 
o) 


5 Furnace 


nace 


Work is heated in a fur 
presence of reducing atmos 
phere. Filler material is in the form of 
foil, paste 


spray 


slugs, powder or molten 


6 induction High frequency currents 


induce eddy currents in the work 


and produce heat 


7 Molten Metal 
mersed in bath of molten brazing 


Dip: Parts are im- 


alloy 








La] 


wh WwW 


La 


a Wh — 


a WN — 


nn 


Cost-Cutting 
Advantages 


Flexible method, applicable to a 
great many assembd 
Equipment is low-cost 


Heot wn he calized 


orca c 


Short operator training period 


m 


Juipment is low-cost and simple 
calizead rapid heating 


Moderate production rate 


Effective for iong seam brazes 


Unskilled operators can be used 
Localized, rapid heating 


Controlled heat is ideal for mass 


production work 


Accurate temperature control. 

Rapid heating 

Copper brazing possible 

No flux needed for some applica- 
tions 


No residual stresses 

Good for mass production 

Uniform heating reduces distortion 
Control of carburization or decar- 
burization. 

Bright surfaces 

Accurate control of temperature 


Rapid, localized heating 
Adapted to mass production 


Brazes great many joints at once. 





osts as Affected by Seven Basic}> 


nN — 


nb WwW 


WwW WR 


Le] 


Ww 


Uk WN — 





a 


Expensive 
Limitations 


Work will oxidize 
Skilled operator 
Relatively slow 


Base metals limited 


Multiple o accessible 

be brazed 

Localized heating w cau 
tion 

Individual handling ne c 
Distortion is possible 

Size of assembly is te 


Costly equipment 
Some distortior 
Work oxidizes 


Exact temperature 





Fixtures required 

Danger of explosion wit! 
Salt carry over 

Parts must be washed 
Some oxidation during coo 


period 


Requires fixtur ng r self-p 
of components 2 
Localized heating not possible 


Expensive equipment for sma ™ 


Possible distortion due to 

ing 

Copper brazing not usually pra 
Temperature difficult to cont 


Applications extremely limited 
Parts must be clean and well f 


Bath must be large to keep 


temperature drop on immers 














Possible Filler 
Rods or Materials 


fh r 

‘¥ - eo 
“ L, » 
5 c z y 
M } ese orc 
LOW Tu 3 Ct ze 
Phocoh } »- 

p 
Dilve wit “ 
phor 
pper s 

Nicke ve 
Copper pnospnc s 
> C ys wit withc 
n 

‘ ora 
Brass | 
Mang t 2 

w fur + 

L } orc 
Pr rr r 
r > ‘ 

Dilve alloys 
Coppe ver 
mn 

‘ xe ve 
5 
Brass braz 3 a + 
S ve aioys with oOo wit U 

} hor 
F phorus 


Electrolytic copper 
Deoxidized copper 
Brass brazing alloys 
Naval! brass 
Copper phosphorus 
Silver alloys 


Nickel! silver 
Silver alloys 


Copper phosphorus 


Brass brazing alloy 








Unk WwW 


o 


W WR 


n 


oO 


wm wh 


Ww NY a o 


wm 


Possible Base Metals 
That Can Be Brazed 


otee 

Copper 
Copper alloys 
Stainless stee 
Nickel 


Nickel alloys 


Stee! 
Copper 


Copper anoys 


Stainless stee 
N cnxe 
n 


Stee 

Copper 
Copper alloy 
Stainless stee 
Nicke 


Nickel alloys 


Stee 
Copper 
Copper alloys 


Stainiess stee 


vree 
Copper 
High Copper alloys 


yw 


tainiess stee 
Nickel alloys 
Nicke 


Stee 

Copper alloys 
Stainless stee 
Nickel alloys 
Nickel 


Steel 





sicfbrazing and Weld-Brazing Methods 





Most Economical 
Applications 


a “ 
wsembliies t 
x 
f “ 
ens e 
A 
WwW 
MA 
~ ve 
~ ec 
Mass " 
x 
4 
a" x “~ 
Mas 
Wire t ke 





DOLLAR SAVING 
TIPSHEET PROCESSES 


Welding Is Cheaper... 


if it is provided for in the design stage. 
Here is a list of things the designer should 
check to get more out of the welding dollar. 


Sometimes simple design changes, such as those sketched be— 
low, make possible a cheaper joint without sacrifice of strength. 
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In using machine welding, the designer must consider 
depth of penetration. If a very deep penetration is speci- 
fied in one pass without backing, the work will burn 
through. This problem can be solved either by specifying 
one pass on each side or by calling for backing. 























Welds should be made 
as accessible as pos- 
sible. Hidden welds 
are difficult to make 
accurately. Also, they 
are costly because of 
the increased welding 








time involved. A good 





practice for designers 
is to visualize the 
welding equipment 
each time he specifies 
a welded joint. 


a 
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DOLLAR SAVING 
TIPSHEET PROCESSES 


There’s More Than 
One Resistance Welding Method 


Projection Flash — High amperage 
Ww sec ondary voltage ap 
electrodes or die 


ac SS Dutt ends of two n 


I I 
s separated by a small gap 


When 


faster than itt welding 


more adaptable to parts having 1: 
cross sections, Otherwise. same 


vantages of butt weldi 
itions: Machine 
nance than 


welders. If cros 


ig apply 


part may Nave tk 
luce initial voltage 


Also, weld strength is 


power con 


is smaller 


welds Upset or Butt — High 


both duringand fol- rent at low secondary 


1 
applied trom ¢€ 


an ends of two m 


17 1 
ultaneouslv ' , ’ When metal at 


n these 
achin ithe n one assembly or heavy pressure forces 
on several assemblies. Minimum 


amount of sparking. As with spot and 


Advantages: Quick method joining lvantages: Fas 

tubes, bars, wires, and small i and weld. Pres 

sections. Joint can be chipped I can often be formed easier 
I 1 fl h with« other methods. No flux 


bead visible, alth 


rojection welding 
the machine following we! flus 
weld. S 
f different cross section size, and for ne marking of joined 
one . a2 < } 1 ling me aissim1 Y : 
KVA rating than spot welding Limitations: Machine requires m 
10d. Not suitable for parts with maintenance than other types of 1 
heavy cross sections 
1 


| lia iis lectrodes or wheels 
Limitations: Justified f 
“c production items. A large vol 
. va 4 ] oT wre 5 | > Ws - 
sistance welders except flash becauss water, applied 


(greater than 
g in. thick). Sometimes not feasible 
for dissimilar materials with different 


thicknesses because the thinner sheet 


. externally, is 
of fumes and high upset pressures re- 


necessary to Keep the w heel coc 
wh ; 

quired. Usually limited to parts made lding under water is adv 

of aluminum, copper, or mild ste 1] 


isat 
limits the amount of current 


nall parts manufactured in suf 
Power requirements must be low, s« } 
s replacement for spe- section size is limited 


Electrode Applications 
. eke a on eed af one : 
cial hydromatic (sequence) welders should contact parts ahead of ope 


Applications: £ 


rua tube welding, and similar 
in many instances because lower ings or projections manufactured in large volume 
cost and versatility of machines 
makes possible more frequent model 


changeovers 


Applications: For automatic wire and are especially adaptable to autor 
tube welding, or joining of small sec- feed. Some small parts requiring 
tions with low power requirements tinuous seam 





1. Definitions do not conform to those of AWS. See third edition 


AWS Welding Handbook 
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DOLLAR SAVING 
TIPSHEET HYDRAULICS AND PNEUMA 


Tubing for 
Hydraulic 


Circuits —o 


Pu 


“We 
1. Factors to be analyzed “ 


ui 


vithnout fitting 
stead o! fittings Fe 
nts 1arge produc 
i Is at 
extra wa Lickn f 1 servi 
threading, tl I 
weight of excess 
Pre ssure Dr« i 
i : fittings 
substantial] 
tan lard 
the piping 
Vibration. Tubing cal awkward changes 
WwW ratio of wall thicknes ‘ I ilne They may even 
s sufficiently flexible n} of a run where s 
onsiderable extent the ransmiIsslo! I dictate enlar 
vibrations from one connection to ings 
ther 


otn ment 


lancdar¢ 


pec lal 


2. Types of Seamless Tubing 


(a) Copper tu 
are suitable for 
less copper tubing 
fully annealed; and in 
fully annealed or quarter 

(b) Steel tubing and fittin are 
for noncorrosive fluids such as oil. Seam- 
less steel tubing is supplied in SAE 1010 


fully annealed, suitable 
flaring 

(c) Stainless steel tubing t 
are used for many highly corrosiy 
fluids. Stainless steel tubing is sup} 
in 18-8, fully annealed 
bending and flaring 


3. Fittings. 


(a) Standard Fittings. Sy 
ard fittings whenever possible 
cost standpoint, it follows that 


be procured at a low price 
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DOLLAR SAVING 
TIPSHEET 


HYDRAULICS AND PNEUMATICS 


Hydraulic Systems 
and Elements 


‘ : . 
factors are 1n\ 1 In 


So many 


design 


of hydraulic systems that 
iS impossible to suggest more than 
the salient ones in any given 

in general the following 
hould be analyzed when « 


hydraulic power and control 


1. Design Factors 


(a) Simplicity of installation and 
low weight 

(b) Flexibility of control. Can be 
controlled remotely either hydrauli- 
cally, electrically or mechanically 
Full range of speed control is accom- 
plished without mechanical adjust- 
ment 

(c) Low maintenance costs 

(d) Working mechanisms are fully 
inclosed, sealed and protected 

(e) Power is applied at required 
point 

(f) Gear trains and linkages are 
not required for the transmission of 
power 

(g) Either linear or rotary motion 
can be produced. 

(h) Complete, compact, packaged 
units incorporate all or most of the 
components needed for a wide varie- 
ty of applications. Their first cost is 
usually more than justified by sav- 
ings in engineering, installation, 
operation and maintenance. 


2. Circuit Design 

(a) Save with quantity purchases 
Standardize as much as possible on 
common parts throughout the circuit. 
Use 


wherever possible, unless the quan- 


standard manufactured parts 
tity of specially designed units re- 
quired is sufficient to secure produc- 


tion economies or first cost will be 


138 


. comprises 
with built-in valves an 
a cylinde: lat requ 
pipe lines 

(c) Maintain a proper balan 
tween the life « xpectancy 
draulic system and of the c 
parts of the driven machine or equip- 
ment. Well-built and designed hy- 


draulic elements are not the least 
expensive on the basis of initial cost 


but they 


may reduce final overall 
cost 
(d) Design for ease of installation 
operation, servicing and maintenance 
(e) Place the 


protection is afforded from damage 


equipment where 


and exposure to dirt and moisture 

(f) Select component elenients on 
the basis of maximum load require- 
ments. On load lifting equipment, de 
sign to required lowering speed as 
weil as for lifting speed. 

(g) Final operating and mainte- 
nance costs are influenced by the fre- 
quency of high pressure peaks and 
shock loads that can result from rap- 
id valve changes and rapid changes 
in direction of cylinder motion 

(h) For the same output 
requirements, high pressure equip- 
ment is smaller in size than low pres- 


powel! 


sure equipment, but more precaution 
must be taken to prevent leaks, par- 
ticularly at pipe or hose fittings. Since 
high-pressure systems do not require 
parts of large diameter, parts that 
have a large ratio of length to diam- 
eter should be checked for column 
strength and buckling deflection un- 
der load or thrust. 


where the 


control 


Propt CT 


3. Pump Selection 


) Factors tl 


4. Valve Selection 


(a) Reduce 


, : 
NaCK pressure 


uSINg Valves ol 


(b) Sectional va 


ldl 


number 


nay be increased by 


‘cessory equipme 


ide space for mou 


} 


sometimes De reduced Dy placing 
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DOLLAR SAVING 
TIPSHEET HYDRAULICS AND PNEUMATICS 


Economical Design of 
Pneumatic Systems 


‘ 


~~ 











LECTRICAL 


26 ways 


to Cut Your Wiring Cost 


ind where 


connectors are av: 


DEVICES 


nique 

to cut 

wire for us¢e 
number of 
together an I Z 
Harness wiring, Fig 
exterior to control pane 
9. Taped wiring usually 
and oraidec 

Taped 

} 


11 
pecome imanageabdie in 


while braided wire is difficult 
I 


through conduits at assembly 


10. The 


possibility 


. , . 
16. Plated scre 
less susce 


coioratior 


shorted out 

17. If n 

are standard 

any control uni \ 
wire taps. Standard 
transformer often 
than employing a 


each application 


wiring the panel 
observation of equ 


19. Many industry codes require 


ture-proof seals between | 


mounting studs in control boxe 


ing stud welding to fasten 
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Fig. 1 (left Braid harness. Mar 
nesses of this type can be assem 
bled much faster than if each wire 
were to be placed on the machine 


individually and then grouped 


Fig. 2 (Below )—Section of a wire 
less wiring diagram for a machine 
tool. The complete diagram shows 


all terminals and contains ao key fe 


show recommended wiring 


se 


quence to avoid confusion 
RRAID HARNE 





ont and needless 


a courtesy Aircraft 
and Burndy Eng 
Special credit i lue 


wn & Sharpe Mfg 


rm rn oa 
rmation and tor 














DOLLAR SAVING 
TIPSHEET ELECTRICAL DEVICES 


Which Electric Motor?... 


SELDOM 


ry 


than o 


w Power Suppl 

2. Flange mounted m« PP y verte! 
erally less expensive than f In making a mot ble, and the speed 
mounted motor in fractional horse- SIS, powe! over 8 to 1 maxim 


Nn 


rs ‘ ; we | frequ 
Hlanges can be d , . . APeQGUeT) 


power types, since motor can be employ 

machined in the same set up as othe! ws ee fases I power 1s available 
. ar will ] > 4 tag 1} 

turning operations. Secondary mill- sine voltage must range must be greate 


. | : ; yee ee , 
ations are necessary for foot the motor is to be fitted into an l or 100 to 1 drives 


mounted units. In integral horse- ing system, little work 


contro, equipment 


power sizes this situation is reversed But if the system itself mus thyratrons, ignitr 
3. The higher the motor speed, the established, (as for a marine rectifiers to conve 

} raft 1] fr) mn] . 
lower the cost per horsepower! be- crait installation, for example be used. It is. of course 


cause the same power is obtained in converse is true In this latter case, t know the speed-load « 


a smaller motor. The smaller motor not only per-ormance Characteristics istics required of the dri 
has less material in it, and therefore of the system, but also tl availa- be expected, the mors 
is less expensive (below 75 hp i bility of components in the required 

4 The larger the motor, the less the types and sizes are gover! ng tactors. drive. Also. d-c mot 


1° 


cost pel horsepowe! However, the 1 to 15 hp average almos 


+: a Performance 
designer should remember that there 

. . 
are penalties for overmotoring — ex- Characteristics 


cessive inertia, added power con- 


cost of comparable squirrel cag: 
motors — a differential that ex 

Performance characteristics of the most size ranges. Wound rotors 
sumption and slow response. 





drive come next in the analysis, and ing an inherently more expe! 
5. Non-standard specifications f th 


one ol 1 Mirst considerations 1S construction and more complex 


Propt 
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Table |— Required Data in Motor Specification 





ELECTRICAL REQUIREMENTS 


MECHANICAL CONSTRUCTION 





Rotation 

Min. Starting Torque 
Min. Pull Thru Torque 
Min. Breakdown Torque 
Test Load Time Temp. Rise 
Test RPM 

Speed Limits 

5 


Dielectric Test 


Quietness Test 


Max. Locked Rotor Current 
Duty 

Max. Cont. Running Time 
Inherent Overcurrent Protector? 
Manual or Automatic Reset ? 


Frame (type and size) 


Mounting 


Enclosure 
Shaft Ext. Diam 
Length 

Keyway or Flat (size) 

Endplay 

Finish 

Nameplate Location 

Leads Length 
Number 


Location 


Type of Outlet 
Diagram with Motor 


Bearings 





Volts 
Hp Rating_ 
Time 


Remarks 


ostly controls are 

than any of the var 

squirrel cage types ( 
If a constant spee 

is necessary the designer can 

the type required on tl asis of per 

formance characteristic curves. Fo: 

d-c operations in integral horsep 

er applications, series, shunt 

pound wound 

standard types 

vound rotor or squirrel 

ire commonly specified 


nachines also are a widel 








DOLLAR SAVING 


TIPSHEET ELECTRICAL DEVICES 


Basic Evaluation of 


1. Does voltage 


frequency, number of 
the equipment 


p and other basic 
electrical conditions match that of the sys- 
tem? Could better or less expensive results 
be obtained by providing conversion equip- 
ment? 

2. Are electrical characteristics best that 
can be obtained at the price and compatible 
with application requirements? Does the 
torque characteristics of the driving equip- 
ment match that of the load? Has machine 
inertia, including that of the driving motor 
and transmission equipment, been consid- 
ered? Has both type and class of motor been 
checked? 

3. Could savings be made by overmotoring 
the equipment and eliminating transmission 
equipment, or by undermotoring and using 
a slip-type coupling that would allow motor 
to come up to speed immediately and bring 
the load up slowly? 

4. Have all possible control methods been 
analyzed? Could one starter be used for two 
motors, with overload protection for each? 
What starting current limitations must be 
met? 

5. Has horsepower rating and speed been 
checked on the basis of cost per horsepower? 
Would two motors instead of one do away 


r) ‘ 
phase o 


accural 
ly 


arives 


Becau e 
wr flexible 


igs USUALLY are used 


n the 


special ig ana 


The 


Sa ntny 
rfactor 


enciosure 1s anotne!l 
motor cost The 
cheapest motor, « ‘ourse, is the open 


type P) 


are the drip proof, 


ypressively 


expensive 
splash proof, to- 


17 1 ° 
tally losed tan- 


enclosed, totally enc 


cooled, and explosion proof. Occa- 


sionally a totally enciosed tan-cooied 


unit is more expensive than an ex- 


" e 7 
plosion proof. Again allowance must 


be made for special motor types, sizes 


and ratings 


Other Electrical Features 


Motors with spec ial electrical char- 


metir nr 


acteristics can sometimes prove n 


Electrical Motors 


with mechanical 
equipment? 

6. Have all possible methods of connec- 
tion to the load been analyzed? Would flex 
ble belt or chain drives eliminate accurate 
positioning of elements and speed up a 
sembly? 

7. Would gearmotor, brake motor, assem- 
bly with integral fiuid clutch or hydrau 
coupling be less expensive than a standard 
motor with external accessories? 

8. Is it necessary to hold the load 
power supply fails? Is control equipment so 
designed that the circuit would fail in a saie 
manner? 

9. Is size, weight 
the application? 

10. Can motor and controls be economi- 
cally maintained? 

11. Have mechanical aspects of the drive 
been considered? Are mounting, bearing 
type, class of insulation, type of enclosure 
frame size, and other mechanical features 
least expensive, consistent with applicatior 
requirements? 

12. Will the equipment meet specifica- 
tions of e!ectrical testing laboratories? Wil 
it meet code requirements in section in which 
it is to be used? 


expensive transr 


f the 


noise level a factor 


yf the manuf: 


} 


; 
adequ ite coo 


ire of a machi! 


. 
‘irculate around the mot 


:; 
however, may mean the differen 


between class A insulation and cla 


B insulation, which is more cost] 


Considerable development has be: 


’ 
.; > + 
n the past 


few years with | 
temperature silicone insulated mot 
that w 
to 200 or 250 C with 
While the cost of a motor so insulat: 


} the 


is nign, 


1) 
lll operate at temperatures 


. 
ut deteriorat 


space required for it 
much less than for a standard mot 
It is entirely possible to pack a 15} 
motor into a 5 hp frame, provid 
that the insulation is capable of wi 


fe 
standing additional temperatures 


c 
It should be remembered, also, tl 


tor starter and cont! 


effect 


the t » of me 


, 
used may have a greater 


overall cost of the drive tha 


price of the motor 
While 60-cycle a-c powel 

erally accepted as standard in tl 
country, higher frequency may pri 
more economical in aircraft, whe 
400-cycle systems are quite comm 
or for marine applications, whet 
much work is currently being di 
on higher frequency electrical d: 
vices. Even for some industrial app! 
cations a high frequency convert 
motor drive 


s | 
and prove le 


bulky, costly and heavy, and may 


may 


a better solution to a complex app! 
cation problem than a standard 6( 
cycle machine with a gear driv 
when substantially higher speeds ar 
necessary. 


In so far as the number of phas« 
are concerned, this too is governs 
mainly by the existing system. T! 
plain single-phase a-c motors a1 
usually limited to household uses a1 


farm equipment. 


Data courtesy: 

Westinghouse Electric Corporation 

The Electric Products Company 

Holtzer-Cabot, Division of 
National Pneumatic, Inc. 

Allen-Bradley Company 


] 
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lightw eight 
Gas Lurbine Powers 


()-Lon Truck 





IMINARY ROAD TESTS ot the 
ld's first gas turbine-powered truck, 
an experimental 175 hp ligh 
ght turbine, have been completed 
the Boeing Airplane Co., builder 
he turbine, and the Kenworth Mo- 
lruck Corp., builder of the chassis, 
During the first three weeks of oper- 
n, the truck was driven several hun- 
1 miles on highways adjacent to 
Boeing and Kenworth plants at 
ttle, the longest single trip being 
) mile round trip from sea level to 
elevation of 445 feet. 
[rial runs of the 200 lb power plant 
e carried out in a 10 ton truck chas- 
sometimes with a 5 ton trailer 
Next. the turbine-powered truck is IDENTICAL KENWORTH MOTOR TRUCK CORP. UNITS, powered by new Boeing 
sected to carry heavy loads across A! plane Co. 175-hp gas turbine, left, and diesel power plant of similar rating, right, 
Cascade Mountains as a further compared above. Adjusting new gas turbine is Lloyd Hill, a Boeing project engineer 
who drove truck during most of its road tests, although he never had driven a truck 
before. The new engine uses only 13 percent of the usual engine space 

































William M. Allen, Boeing presi- 
at, cautioned that “much additional 
ting and proving have yet to be 
mpleted’’ and emphasized that a 
mprehensive program of service 
ting must be carried out before the 
thine is ready for production for the 
eneral market. So far, however, the 
gram has gone much faster and 
re easily than Boeing has expected, 

1 some quarters feel that commer- 
il application of the turbine may be 

ser at hand than previously has been 

ught possible. 

The new truck has proved to be con 
lerably quieter than a conventional 
esel truck of equal power, even with- 

mufflers on the twin exhausts 

vhich rise on each side of the cab. A 
encer on the air intake, just below 
¢ bumper, leaves only a thin whine 

compared to the throaty roar of con- 
ational engines. 

Exhaust gases are about the same 
‘mperature as those from a diesel or 
ausoline truck, Boeing engineers said 
i: idling power, for instance, it is pos- 

le to place a hand over the bo of 

exhaust pipe without danger of 
ting burned. Exhaust gases are vir 
lly invisible, except for a puff at 
irting, and have no offensive odor 

The truck so far has been operating 
mply with a three-speed auxiliary 





THERE IS NO MECHANICAL CONNECTION between the power-producing section 
(left) and power-output section of the Boeing gas turbine. Only connection between the 


Paha two sections is shroud which man is installing. The power-producing section puts out 
ar-end transmission and a marine re a blast of hot gases which drives the rear section 
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erse gear, but Pacific Car & Foundry 
Co., Kenworth athliate, is known to be 
working on an automatic transmission 
Since the turbine eliminates much gear 
shifting, the new transmission would 
require much less than the 12 to 15 
speeds now required. With the pres 
nt auxiliary transmission, the engine 
starts on “under drive’ and shifts into 
direct drive.” Although speeds of 
50 mph have been reached, the “over 
drive’’ had not been used during the 
first three weeks of operation. 

Other features include the elimina 
tion of a cooling system, the ability to 
start and immediately develop full 
power without the “warm-up’’ period 
common to piston type engines, and 
the impossibility of stalling the engine 

Most important to the truck oper 
ator, however, is the weight-saving 
feature of the turbine, which has been 
estimated as high as 2,500 pounds 
This weight reduction, combined with 
the fact that the new Boeing gas tur 
bine occupies only 13 percent of the 
space normally taken by the conven- 
tional 200-hp gasoline or diesel en- 
gine, will make possible certain 
changes in truck design. Kenworth 
as yet has no new designs on paper, 
but the compact nature of the turbine 
will simplify cab-over-cngine and other 
installations in the higher horsepower 
classification. Improved accessibility is 
also expected to result 

The Boeing gas turbine is similar to 
the jet airplane engine in its general 
design, but the power developed is 
harnessed by a secondary turbine to 
turn a shaft rather than being ex- 
hausted as jet thrust. Under develop- 
ment for the U.S. Navy Bureau of 
Ships, it soon will be installed as power 


unit for propulsion of a boa 


Superior Electrical 
Impregnating Varnishes 
Developed 


A REPORT, covering several years of 
research on electrical impregnating 
varnishes designed to withstand ex- 
treme atmospheric and climatic condi- 
tions, has been released by the OTS, 
Department of Commerce. 

The research, made for the Signal 
Corps, has wide commercial implica- 
tions as electrical motors with dura- 
ble operating qualifications under ad- 
verse temperatures and humidity con- 
ditions are becoming increasingly im- 
portant for use in extreme climates as 
well as for specialized processes. 

Experimental varnishes were devel- 
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oped for the vacuum unpregnation of 
field with the 
characteristics in mind: non-corrosive, 
flexible, non-thermoplastic and chem- 
ically stable at 150 C: non-brittle at 
minus 55 ¢ non-hydroscopic, high 
wet dielectric strength; soluble in non- 
corrosive solvent compatible with ena- 
meled wire; low viscosity at room tem- 
perature; and solidifying primarily by 
polymerization rather than by oxida 
tion 

The report contains complete details 
of five clear baking varnishes believed 
superior to commercial products, and 
their performance records. Mimeo- 
graphed copy of the report (PB 
98488; Investigation and Research 
Pertaining to the Development of 
Process of Impregnation) is $3 from 
the OTS, Department of Commerce, 
Washington 25, D.C 


| 


coils following ideal 


G-E Launches Special Train 
On Nation Wide Tour 


THE GENERAL ELECTRIC 
rently exhibiting a 10-car special train 
described as “the biggest electrical 
display kit ever built.” Called the 
“More Power to American Special”, 
the quarter-mile long train is filled 
with exhibits of more than 2,000 of 
the most modern electric products, sys 
tems, and techniques 

The “Special”, launched on the rails 


Co is cuf 


THIS EXHIBIT, located in the train's Drives and Controls section, simulates acc 
automatic flame-cutting of metals, with a ballpoint pen (left) substituted for the fase 


N 


E W S 


by the company’s Apparatus D 
ment, uacted in New York on th 
lap of a nation-wide tour. It will 
approximately 150 key industrial 
ters during 1950 and 1951 

At each stop the train will 
spected by invited representatiy 
electrical utilities, the manufact 
and transportation industries 
armed the tederal 
ment, and municipalities. 

The train will not be open to 


services, 


general public during its tour, accord 
ing to G-E spokesmen. They explain 


that the exhibits aboard the train hay 
been designed specifically to inter 
those who produce electric power an 


those who put it to work in ind 
and the community. 

Exhibits in the Special 
grouped in 11 major sections: P 


Generation, Transmission, and Dis 


bution; Drives and Controls; Mate 
Handling; Welding; Industrial H 


ing, Renewal Parts, Industrial Lig 


ing; Components for Industry; Meas 


urements, Civic 
National Security. 

The train is an important phas 
the company’s “More Power to An 
ica” program. 
following the war, this progran 
designed to inform industry of th 


Improvement ; 


portunities for improvement throug 


increased electrification. To date a 
15 individual MPA programs 

been produced and distributed | 

company. 


cutter. The detection unit automatically follows a pattern located beneath it and 
duces, through electronic signal processes, the identical pattern on the left. 
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REPRESENTATIVES of the U. S. Air Force and Navy and experts of the aircraft manufacturing companies see demonstration of a 
new process for producing strengthened metal developed by Reynolds Metals Company at its Phoenix, 


Arizona, 


Integrally Stiffened Aluminum Skin Seen as Boon to Aircraft Industry 


A NEW PROCESS, developed by Reyn 
yids Metals Co., under the sponsor- 
ship of Air Material Command, 
Wright Field, Dayton, Ohio, promises 
a — production of extruded, 
ened aluminum sheet. 

Basically, the process is this: Ribbed 
sheet is extruded from a press in the 
form of a large tube, the outside of 
the tube having a series of integral 
tibs. This tube is then slit lengthwise 
and flattened to produce a ribbed 
sheet. While extremely intricate shapes 
can be extruded, there are limitations 
to the process. The development de- 
manded types of extrusions which had 
never been successfully done before. 
Maximum die-openings and press ca- 
pacities at present limit width of sheet 
that can be produced. 

Effect of the die opening size is 
tather self-evident. However, width 


stl 


of sheet is not limited to diameter of 
die but rather by the collapsed shape 
which can be folded in it. For 
ribbed sheet, a circular section is most 
practicable, as it is symmetrical while 
allowing for a rather large collapsed 
shape. An S-shape or M-shape is not 
so practical because the ribs interfere 

Thus, for a die opening of about 
10 in., it is practical to extrude a 9-in 
diameter shape which can be slit and 
flattened to produce a ribbed sheet 
about 27 to 28 in. wide. Assuming the 
die opening as the limiting factor, a 
die 20 in. in diameter would permit 
production of a ribbed sheet approx 
imately 5 ft wide. 

The first design worked out as an 
extrusion involved a 4-in. diameter 
tube with a 3 in. wall. Most of the 
development work has consisted in 
going to thinner walls and larger d 


the 


At the same 
he o1lS 


ameter 
sirable to go from t 


led 


extruded, 


to the strongest 


plant 


(difficult to extrude). Aft 


ing several intermediate 
learning how to extrud 
factorily in 248 

, 


alloy, work has 
extruding a ‘ 
a 0.040-1n. wall 

One of the 
thickness u 


In 


wall 
of the 
Se lec te d 


this is symmet 


reason 


to 


laned ; 
veloped in 
formly 
and 





ASA Announces New Fine- 
Pitch Gear Standards 


THE AMERICAN STANDARDS ASSOCIA- 
TION announces the approval of three 
new American Standards for fine-pitch 
Bears covering straight bevel gears; 
design for worms and worm gears; 
and 20-degree involute system for spur 
and helical gears. 

They are part of the gear standardi 
zation program developed by a com- 
mittee organized under the procedure 
of the American Standards Associa- 
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tion, and sponsored by the American 
Gear Manufacturers Association and 
the American Society of Mechanical 
Engineers 

These standards were originally de 
veloped by the AGMA during the war 
years in answer to the great demand 
for mass production of small gears of 
high precision. Fine-pitch 
essential in the manufactuse of com- 
puting devices, fire control 
ments, small aut 
and other precision i 

The technical content of the 
American Standard Fine-Pitcl 


gears are 


instru- 


the AGMA stal dard 
The clearan 
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90-deg shaft The American 
Standards are being published by the 
American Society of Mechanical Engi- 
neers and when available may be ob- 
tained from the ASME, 29 West 39th 
St., New York 18, N. Y. or from the 
American Standards Association, 70 
East 45th St., New York 17, New 
York. 


angle 


What The British Are 
Doing About Gas Turbines 


LONDON-—Security prevents the 
British Admiralty from being very 
gartulous about what goes on behind 
the scenes. But, periodically the Ad- 
miralty gives a convulsive shudder and 
brings forth a terse announcement 
Here's what the latest such report has 
to say about gas turbine research 

The Admiralty, being the Govern- 
ment department primarily concerned 
with developing marine applications 
of the gas turbine, has undertaken an 
extensive study of the heavy fuel prob- 
lem in close collaboration with the 
National Gas Turbine Establishment. 
It has been recognized that it will be 
virtually essential to employ residual 
grades of fuel for gas turbines at sea. 
The field of study has been divided 
into six parts: 

(1) Fuel Characteristics: In order 
to evaluate the problem, a survey is 
being carried out aimed at giving a 
comprehensive picture of the nature of 
the ash forming constituents of crude 
oils from the various world sources. 

Work is also in progress on the 
problem of developing economical and 
efficient methods of removing unde- 
sirable impurities from residual fuels 
prior to combustion. 

(2) Atomization: An extensive re- 
search program is in progress to de- 
termine the factors affecting efficient 
atomization of viscous fuels; rig tests 
of various types of burner and tests 
on aircraft type gas turbine engines 
provide complementary information. 

(3) Combustion: Cyclone chambers 
designed to remove ash from the prod- 
ucts of combustion are under active 
development. More orthodox types 
of combustion chamber designed pri- 
marily for use with residual fuel are 
also to be tested. Some combustion 
work on aircraft type gas turbine en- 
gines has been carried out. 

(4) Heat Transfer: A study of 
the radiation characteristics of heavy 
fuel flames and the means of evaluat- 
ing flame tube, etc., temperatures by 
heat ‘transfer calculations has been un- 
dertaken with particular reference to 
the elimination of ‘‘cold spots’’ upon 
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which carbon deposits might form 

(5) Blade and Heat Exchanger 
Fouling: Tests on static blades are 
being carried out and the composition 
of deposits and their metallurgical ef- 
fects are being studied. Aircraft type 
engines designed for operation of dis 
tillate fuel are being run for extended 
periods on residual fuel to obtain 
practical data on fouling effects under 
various conditions of flow. A study 
of the best means of removing de 
posits from blading and heat exchang- 
ers is also contemplated. 

(6) Materials: Work is in hand on 
the effects of the commoner types of 
impurities of residual fuel, viz: com- 
pounds of sulphur, sodium and vana- 
dium upon the structure and proper- 
ties of the high temperature materials 
used in gas turbines. In addition speci- 
men blades from static and 
fouling tests receive examination 


engine 


Machine “Imitates” 

Worker for Time Study 
Calculations 

A NEW COMMERCIAL “TIME STUDY 
COMPUTER”, made by the Potter In- 
strument Co. of Flushing, Long Is- 
land, does a simulated day's work in 


E W S 


seconds by imitating both machine 
operator actions through electri 
tubes. It will be used in the study 
frequently changing combinations 
automatic machine cycles to calc 
the production of each machine 

In a factory employing a numbe: 
automatic machines which change t! 
loading and running time cycles 
quently as individual job lots are « 
pleted, the computation of this 
lowance has required a large staff 
statisticians. This tedious work 
now eliminated by the electronic 
vice which completes payroll or pro 
duction studies much faster and wit! 
unbiased accuracy. The computer 
operated by one girl who sets dial 
from work slips. No more skill is re 
quired than for an adding machine 

The computer can simulate th 
operation of as many as ten differe: 
machines at one time. Each individua 
loading and running time which 
been determined by usual time st 
methods is set into the computer, 
decimal minutes. A press of a buttor 
and the computer simulates operato 
and machines for any preset period, a 
a speed of 1000 elements of time pe 
second. Where times are carried 
thousandths of a minute, the tim 
study computer simulates an ho 
work in less than sixty seconds 


THE INVENTOR of the Potter “Time Study Computer” instructs a girl operator 
The operator takes numbers from work slips, sets them on dials, and presses a button 
The computer works out the total loading and running time of the machine it 
imitating, as well as operator waiting time and individual machine waiting time. 
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British Unveil Latest 


Models at Auto Show 


IN AN ATTEMPT to get deeper into the 

ch U.S. automobile market the still 
expancing British automobile indus- 
try displayed its latest wares recently 
n New York City. Nearly 100 dif 
ferent motor cars as well as motor- 
cycles, bicycles, trucks and 
were shown, together with accessory 
equipment. 

The outstanding exhibits included 
the new Rover “‘Turbo-jet’’ experi 
mental convertible, and the 400 mph 
Railton racer, “the fastest car on 
earth’. While these spectacular ex 
hibits drew the crowd, the backbone 
of the show was the complete line 
of stock British cars displayed by 
22 automobile manufacturers. Prices 
ranged from $1,000 to $13,000, in 
styles ranging from the small, economy 
size to the large luxury models for 
which the British have long been 
famous. 

The domestic markets for the Brit- 
ish and the American motor car man- 
ufacturers are at the moment vastly 
different. The American manufacturer 
is producing primarily to supply the 
demand for cars at home in the United 
States, and whatever he can sell abroad 
is so much to the good. If his export 
market fell off completely, he would 
not be seriously affected. The British 
manufacturer, on the other hand, is 
producing primarily for export to over- 
seas markets and largely for the pur 
_ of earning dollars and other 
oreign exchange upon which Britain 
must depend for paying for its im- 
ports. Sales of British cars in the 
home market are discouraged by the 
imposition of a purchase tax that 
raises the price of a car substantially 
to the home buyer. 


busses 


The Turbo-Jet 


The Rover experimental turbo-jet 
convertible was probably the outstand- 
ing attraction of the auto show in 
Grand Centrai Palace. Fitted into a 
conventional body, the engine has two 
combustion chambers fed with air by 
a centrifugal compressor having a 
fully shrouded impeller. The fuel, 
which may be gasoline, kerosene, or 
diesel oil, is sprayed into these cham 
bers and burns continuously. From 
these chambers the heated air and 
combustion products are delivered to 
the first turbine, which is employed 
solely to drive the compressor. After 
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THIS NEW ROVER convertible features a ‘Turbo-Jet” 
200 hp. An innovation is the machining of each turbine rotor including its blades from 
a solid disk of nickel alloy, compared to aircraft practice wherein each of the turbine 
blades is produced separately and later fixed to the rim of the turbine disk. Temperature 
at the entry to the turbine at times reaches 1,382 F. An automobile-type electric starter, 
which projects from the rear end of the turbine unit, is used to start the engine. Fuel 
ignites ~vhen the air compressor is turning up 3,000 rpm. Normal idling speed is about 
7,000 rpm. No warming up period is necessary, since there are no sliding surfaces to 
A hand brake keeps the auto from inching forward while idling 


lubricate. 


leaving this turbine, the air is ducted 
to the second, or 
mechanically independent of the first, 
which produces power to drive the 
car through a standard rear-axle dit 
ferential gear. 

Not all the hot gases are effectively 
absorbed by the turbines, in the ey 
perimental model. A heat exchanger 
certainly, will be incorporated in the 
final version, and this will cut the 
fuel consumption by half or two thirds 
A conservative estimate of the cor 
sumption of the experimental Rove: 
was from five to 
Imperial gallon of kerosene—a 
optimistic one gave it as 12 miles 
the gallon, which could be increas 


seven miles per 


to 20 when the heat exchange $ 


added. 

Exhaust gases, after leaving the s 
ond turbine, are expelled into the 
through louvres in the upper 
of the rear body fairin 
temperature is not much more tha 
that of a conventiona! 
now, and when the heat exchan 
is incorporated, will | 
that of present-day automobile 
plants. Thus, no damage 
way will be done, and no danger w 
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mittee headed by Maurice Visscher 
of the University of Minnesota is ap- 
parently not concerned with this. To 
them all international 

First proposed by the French in 
October 1946, the idea of international 
laboratories has been debated by 
UNESCO and other UN organizations. 
Since 1948 a steering committee of 
experts, including U.S. astronomer 
Harlow Shapley, has been working on 
the The Russians, having 
nothing to give up and everything to 
gain expressed great interest in the 
| exchange of research 


science 1S 


suggestion. 


“international 
findings.” 

To military observers, the sharing 
of our industrial technology with the 
Russians, is equivalent to furnishing 
the rope with which they will try to 
hang us. 


British Visual Strair. 
Recorder Displays Multiple 
Readings During Test 


LONDON—The use of the resistance 
strain-gage is now accepted practice in 
structural test work, but the recordings 
have not previously been directly in- 
formative. In development testing 
as opposed to analytical testing 
much of the value of the gaging has 
consequently been Jost. The advantage 
of obtaining a visual record while 
test is actually in progress has always 
been realized, but suitable equipment 
has not been available. 

With the object of repairing this 
deficiency, the Research Department 
of Airspeed Ltd., at Christchurch, 
Hampshire, England, started work 
some time ago on the development of 
apparatus which would combine auto- 
matic and visual recording while using 
the “null” method. The Airspeed 
Polygraph Recorder, as the equipment 
is named, has now been in successful 
use for some time, both in Airspeed’s 
own test house and, more recently, at 
the Royal Aircraft Establishment, 
Farnborough. 

The Polygraph strain-gage recorder 
automatically accepts and displays the 
readings from any number of gage 
points in rapid succession. The re 
sults are seen in the form of load- 
strain graphs, each 5 in. by 3 in., ar- 
ranged in columns on a display board. 
A stvlus, mounted in a carriage which 
tra\c!s horizontally along the board or 
easel is connected, via an electronic 
circuit, to a potentiometer, which bal- 
ances each of the Wheatstone bridge 
circuits in turn. The behaviour of 
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Free Piston Air Compressor Has Possible Navy Use 


DIESEL 
aboard 


submarines 


THIS JUNKERS FREE PIsTON 
AIR COMPRESSOR was 
German destroyers and 
during World War II as a source of 
high pressure air. It was tested and 
sectionalized by the U. S. Naval Engi- 
neering Experiment Station, Annap- 
olis, Maryland and is now on display 
in the Marine Engineering Depart- 
ment of the U. S. Naval Academy. 


used 


The free 
radically 
due to the 
flywheel. 
controlled by the g 
The unit 
a high 

volume. 


from the 


output for its 


weight 


Because of these features 
its inherent balance, it offers promis 
as an air compressor in our submarines 


piston type compressor differ 
conventional ty; 
absence of crankshaft ai 
rhe motion of the pistons 
ras and inertia for 

s light rot efficient and has 





every gage point can thus be indi- 
vidually studied as a test progresses. 
As the number of gages required 
for a test may vary considerably, the 
Recorder has been made in 100-way 
units, and additional units can be 
added, both to the easel and at the 
control box, to deal with any number 
of gages. It has been found, as a re- 
sult of practical experience, that a 
production version of the machine 
could be more compact and its re- 
cording speed considerably increased. 
The applications of the Polygraph 
Recorder are wide. Not only is the 
strain at any gage point immediately 
visible, but the slope of the load /strain 
curve can be watched and any irregu- 
larities immediately detected. The ap- 
paratus is thus of great value to the 
designer, who can follow visually the 
behaviour of a test specimen. For de- 
velopment testing this is a most valu- 
able feature, as it is always possible 
to arrest a test for minor reinforce- 


ments before final collapse at or above 


the appropriate 


tion obtained from a 


structure. 


single 


Air Force Gets Simulator 


AN ANALOG COMPUTER, 


ington, D. C. It will be 


or simula 
for the analysis of transient heat fi 
has been constructed for the U. S. 

Force by Reed Research, Inc., Wa 


used 


solution of problems encountered 
guided missiles, rockets, gas turbin 


etc. 


mately $150,000, is capable of 20 
000 calculations a second. 

The machine employs the anal 
between certain properties of an el 


tric circuit and 
teristics of matter. 


the thermal 
Voltage is ma 


char 


strength requirement 
Thus, time and money can be saved 
and the maximum amount of informa 


4 


The machine, costing appro 


analoguous to temperature and curr 
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rate of heat transfer. Electrical re 
sistance and capacity are analoguous to 
yeat transfer and heat storage factors 
espectively. ; 

Provision is made for the variation 
of input voltages and currents, and of 
vertain resistors in the circuit either 
is a function of time or as a function 
f a voltage in the circuit. 

Output data are in graphical form 
Twenty-four voltages and four currents 
ippear as a function of time on a 
special recorder designed for the pur- 
pose. Overall accuracy of measure- 
ment and recording is 1 percent. 

The unique input arrangement 
allows the introduction of non-linear 
transfer functions. This consists of 
aluminum templates shaped like the 
graphs of the required functions (em- 
pirical or analytical). Template fol- 
lowers transform the ordinates of the 
curves to values of resistance, voltage, 
and current by means of suitable elec- 
tronic devices. The parameters rep- 
resenting thermal conductivity and 
heat storage are adjustable over a large 
range; one million to one for conduc- 
tance and 20,000 to one for storage. 
There are three times bases: 10 min 
utes, one hour, and 8 hours 


National Science Bill 
Becomes Law 

AFTER SEVERAL YEARS OF STRUGGLE, 
change and compromise, the U. S. has 
created a National Science Foundation 

A previous bill was passed by the 
80th Congress, but was pocket-vetoed 
by President Truman. He objected to 
the administrative set-up under the 
bill. This defect is remedied in the 
present bill which provides for Pres- 
idential appointment of the Director 
of the Foundation from among those 
recommended by the 24-man Board 
The appointment would then be con- 
firmed by the Senate. Suggestions to 
the President of names of persons 
qualified to serve on the board are in- 
vited from learned societies, universi- 
ties and scientists. 

The most controversial issue block- 
ing passage of the bill concerned the 
House-approved provision requiring 
that Foundation employees and re- 
searchers have FBI security clearance 
The compromise bill permits the AEC 
and the National Defense establish- 
ment to apply their own security regu- 
lations to any researchers in the 
Foundation handling information re 
stricted by these agencies. The Founda- 
tion would set up own 


its 


security 
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dle restricted information would be 
required to have an FBI check. The 
actual clearance would come from the 
Foundation itself after an examination 
of FBI reports. A previous form of 
the bill required the FBI to judge the 
fitness of an individual 

The final bill sets up a 24-membe: 
National Science Board and a $15,000 
a year director, all appointed by the 
President. This the 
objection of the President to previous 
bills which allowed the Science Board 
to choose its own director. As the bill 
now stands, the Board may recommend 
a qualified director to the President 

While the first year’s appropriation 
vould total only $500,000, the re 
cently passed bill provides for a ceil 
ing of as much as $15-million a yea: 
thereafter. The Foundation is < 
cerned especially with basic research 


' 
removes chiet 
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“Erector Set” Bridges 
Studied by Dept. Commerce 


PRESTRESSING PRINCIPLES have been 
applied in the design of a prefabri 
cated portable bridge that can be stock 
piled for emergency use. These spans 
consist of precast concrete “U" s« 

tions 10 feet long and 2 feet 
Sections are placed end to end 
maximum span length of 50 ft 
are made into one continous beam by 
threading cables through the members 
and stressing the 


wid¢ 
for a 


ana 


cables sufficiently to 
take the necessary load 
The general plan would be to stock 


N 


" il 
install a number 


gency use These 


would of course 
re stockpiled when t 
was rebuilt 

The ten-foot 
assembled on shore 
in place 
without 


1 


> = 


on it 
talse work 


repeated until 
beams are in place 


width of roadway 


ire then placed and cab! 


ransversely. The sect 
ogether by stressit 
ables the necessary 
the span act as a un 


An important 
is the f 
10-toot section 

: 
one ton, and a 5O-Toot 
yr of 5S units weighs 


{ ike n 


} 
daown 


portad 


slightly 


nae 


oY 


ove 


tron cCONsis 


proximate 


ly 


tons. Variable lengths and widths can 
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S. De 
Raymond 
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ling's Sons Co.. Trent i N I. ma 
collaborated in the design of the pre 
ables and fastenings. BPR 
a test prototype at its 
ind in Virginia 
river from Washington 


stressing 


( 
plans to build 


laboratory proving gr 


acToss the 


Live Fuses Take a Jolting 


VISITORS AND GUESTS at the March 23 
dedication of the Naval Ordnance 
Laboratory's new Environmental Test 
Building witnessed the “last word” in 
safety testing of equipment. 

They new rough-handling 
machine, designed at NOL, which is 
capable of shocking fuzes in nearly 
every conceivable direction. The ma 
chine replaces older “jolt and jumble’ 
oo It can produce 1,024 
shocks per cycle in 962 different di 
rection. The cycle requires about 17 
minutes to complete 

The fuse to be tested is fastened to 
a rotating striker-head. This head is 
permanently attached to a lever which 
raises it up and then drops it onto a 
cushioned anvil. This is repeated in 
962 directions, thus shocking the live 
fuze at almost every angle. 

With this new machine NOL will 
be able to prescribe designs for fuses 
pected to assist in setting up standards 
for safety testing of fuses for the 
National Defense Establishment. 


Saw a 


Transparent Bearing 
Aids Lubricators Study 


A TRANSPARENT PLASTIC BEARING en- 
ables Texas Co. engineers to see and 
photograph the behavior of oils and 
greases in bearings under different 
loads and speeds. 

Bright red dye is mixed with’ the 
lubricant so that the lines of flow can 
be followed. Sensitive scales on the 
test machine measure the friction drag. 
Operating temperatures are measured 
electrically by means of thermocouples 
and a potentiometer. Although a plain 
journal bearing is under test at pres- 
ent, the machine can be adapted to 
also study ball and roller bearings. 

The special test machine and Lucite 
bearing were designed and built at 
the Texaco research laboratories at 
Beacon, New York. The work is 
being done at the Engineering Experi- 
ment Station of the Pennsylvania State 
College, in collaboration with the staff 
there. 
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THE GALLON-SIZE POLYETHYLENE CONTAINER being ground under heel here 
was designed by Packaging Branch of Air Material Command's Materials Laboratory 
eliminate the hazards involved in transporting acids in glass bottles. For surface ship 
ment the glass containers are safe enough, but air transportation is more strenuous 


Special Problems of Air Transportation Are Studied 


THE PROBLEMS of transporting dan- 
gerous-to-ship packages by air is being 
studied by the Packaging Branch ot 
the Materials Laboratory at Wright- 
Patterson Air Force Base, Dayton, 
Ohio. 

A new test chamber installed re- 
cently at the laboratory simulates flight 
conditions posed by temperature, alti- 
tude and vibration. The chamber, 
which resembles a large walk-in vault, 
can be changed from sea level to 
50,000 ft altitude conditions in three 
minutes and can have its temperature 
lowered 100 F in that same period 
The operating temperature range of 
the test chamber extends from 165 F 
above to 65 F below zero. An espe 
cially designed vibration table installed 
in the floor of the chamber carries 
loads up to 1,000 pounds and has 
cycles of 600 to 3,600 vibrations a 
minute. The Wright Field chamber 
is the first to combine all three ele 
ments of temperature, altitude and 
vibration. 

Tests conducted by the Air Mate- 
rial Command's Packaging Branch 
have resulted in the development of 


distinctive containers for dang 
items such as acetone, sulfuri 
nitric acid, varnishes, cleanwng fi 
ethers, ammunition, etc. 

Outer packages are usually mad 
metal, fiber, wood, while 
may be cellulose fiber, sponge rul 
fiber glass or curled hair and 
Insulation is provided by any 1 
rial that would prevent the transtc 
of heat and cold to the contents 
the package, such as cork amd asb 
An air space often provides the 
suitable insulation. 

As an example of contamers d 
oped by the AMC’s Packaging B: 
hydroflouric acid is transperted | 
in a pliable bottle of polyethylen 
specially designed container of 
same material is used for battery 
trolyte for spare b 


ushiotr ng 


aircral batt 
Thermometers and other mercury-! 
items are packaged in outer con 
of metal. The main problems o 
transport are presented by ext 
of temperature and pressure, w 
of course, vary greatly with alti 
Pliable bottles of polyethylene 
many of these problems 
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All Patents on Welding a a 2 MOTOR AND GENERATOR BRUSHES 
pe a ‘ : & New S Br iets made of graphite wear out rapidly in 
Classified at Ohio State ' 


high flying aircraft 
moisture in the 


DEPARTMENT OF WELDING ENGI A DIESEL-POWERED RACER wil! : 
, developed at G. | 


NEERING at Ohio State University has pete this year in Indianapolis Memorial 


: : water vapor and 
ynnounced completion of a new Day Speedway classi This is the t 


many thousands ot 


Patent Classification Index in the A. I first time since 1931, when a diesel 

Davis Welding Library, designed to powered racer finished 13th in the | 

nake intormation on more than 12,00 500 mile race without making a Stop THE DEADLINE FOR RETURNING ENGI 
S. patents on welding more easily ® NEERING SURVEYS to the U.S, Ott 

vailable to industry and educational Tur NACA recently celebrated its ™ Naval Research has been 

nstitutions. The index covers not only $Sth anniversary at a recent meeting ~ July se Rem 

he fundamental patents on welding jn Washington. Capt. Halden ¢ 115,000 members ap S 

processes and equipment, but also the Richardson, USN, NACA’s first. s« societies in an effort to 9 

mportant field of industrial applica retary and John F Victory. rst of key engineers who a Cal 

tions of welding processe€s. NACA employee, were among those ©" 4 full _~ _— ae erie 
Patents are divided into nineteen present. ; National Military establishmen 

groups, each patent being classified or ; » e 

indexed in several different ways—by FORMULA TAMPERING RUINS many SUCCESSFUL OPERATION 

process, material, product, use, inven good adhesives and causes failure, a phase of a new type of aton 

tor’s mame, date of issue, etc., on a cording to officials of Paisley Prod which ts ultimately expected 

single keysort card. ucts, Inc., of Chicago. They urge duce X-rays of 300,000,000 volts 
The great advantage of the Patent users to follow the rules laid down announced by the General Ele 

Index is the speed with which relevant by the manufacturer when diluting in s 

patent numbers can be obtained. Most dustrial adhesives. PROCESSING INDUSTRIES IN 

searches can be accomplished in from 7 UNrrep STATES will contin 

3 to 20 minutes, al their value is A FIVE MAN JuRY has been chosen by at the rate of about two 

limited only to the completeness of the Resistance Welder Manufacturers billion dollars per 

the patent hile Association to judge the various papers 1950's, according 
Use of the classification system 15 in thee RWMA prize contest on Re iety of Mechan 

offered to industrial organizations, in sistance Welding Design, Applica 

dividuals and educational institutions tion and Research. Prizes total 

Services are free of charge to those $?.250.00 will be distributed 

who use the index system in person, 


‘ommand 


sel here 


LIne AN ELECTRONK 
atory & 


“ the generation 
ce ship : ; ’ 
sonems ut modest charges to defray clerical 
expense will be made for inquiries 


“d 1andled by mail. 


e existing for 
AN ENGLISH TRACTOR which runs on 000th ot 
kerosene is designed especially for use has been devel 
in the Middle East, where low grade Corps Engineerit 
lamp oil is the only available fuel Monmouth, N 
werous Harry Fergusen Ltd., Coventry, pected 
maker. advancements 
Gas Turbine Locomotive . equipment, | 
Is Under Construction I'WELVE EDUCATIONAL INSTITUTIONS | radio commun 
have been offered Eastman Kodak 
Moning AN EXPERIMENTAL 4,000-HP GAS TUR- Company fellowships for advanced AN INVENTION THAI 
rubber, #} =BINE LOCOMOTIVE is now under con- Studies in chemistry, physics and chem- AMMONIA as a fuel 


+ 


rected to pros 


struction by Westinghouse Electric ical engineering. Tennessee Eastman has just been patented b 
Corporation. Corporation, a Kodak subsidiary, will a Dutchman of Leidscher 

The locomotive will use various also sponsor a limited additional num tank with a 3-litre < 
types of liquid fuels ranging from ber of fellowships at educational in- to the engine, 
light diesel oils to the heavier Bunker _ stitutions in the Southern states electrolysis apparatu 
C oils. It will generate electricity for - The tank is filled 
the driving power in the same way THE 32ND INTERNATIONAL AuTo- and very volatile soluti 
that diesel engines are now used, but MoBILE SHOw—one of Italy's biggest which is turned inte 
the gas turbine locomotive will have commercial exhibitions—was held May hydrogen and oxygen 
approximately two-thirds of the weight 4-14 in Turin. Seven nations were 
and one-half the length of the diesel represented—Belgium, France, Ger ° 
locomotive. many, Great Britain, Italy, Switzerland, A PHOTOGRAPHIC FILM 

The gas turbine and the diesel of andthe U.S like a charm in arctic cold 
equal plant capacity are strictly on a ° heat has been developed by scienti 
par except that the gas turbine can GROWING PAINS have got the rocket at Armour Research Foundat 
haul one more car because of lower engine industry in their grip Accord Illinois Institute of Techn 
locomotive weight. Any major ad- ing to Harry B. Horne, Jr., of the ° 
vantages achieved by either will stem American Rocket Society, rocket data THE FCC may be expected to at 
trom the operating economies of the is being applied so fast to the develop nounce its decision on color TV some 
prime mover. Other experimental tur- ment of new engines that the scientists time during the summer. The ind 
ines for locomotives are in various engaged in fundamental research are s anxiously awaiting. a decision th 


stages of development far lagging behind could either make or break 


ustr 
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Further proof of ine _ A 
Dow Corning Silicones it 
for themselves many nt 
over in reduced maintenanc 
B 
Motor rewound by National Electric Coil Company 
y ' 
DON’T LET DOWN TIME EAT 
UP YOUR PROFIT MARGIN! 
2 
Cost conscious maintenance men throughout industry now specify DC 44 SILICONE GREASE 
Class H Insulation made with Dow Corning Silicones. It keeps hard | CUTS MAINTENANCE AND DOWN 
working, critical motors on the job. Here's a typical example from TIME DUE TO BEARING FAILURE , 
the steel industry. A cupola crane hoist motor insulated with the 
best Class B materials failed 22 times between June 1942 and July ; 
1945. Average life was only 50 days; rewind costs alone amounted _——Performance records and | 
te $3 634. laboratory tests Prove 
; that DC 44 Silicone 
Then National Electric Coil Company of Columbus, Ohio, rewound yp Aca — 
the motor with Class H (DC Silicone bonded and impregnated) be pagan cy lling 
Insulation at an extra cost of only $79. That motor, still in good stable organic 
condition after 613 days on the hoist, was transferred to the trolley _—greases at high 
bridge. It's still in service after a total of 1521 days. ace 
re ‘or cota 
/ You can't afford to postpone that kind of production economy. sheet L-18A. 
Figure the cost of down time in lost production, man hours of labor . 
| and maintenance costs. Consider the cost of stand-by motors and 
spare motors in inventory. 
REMEMBER | : 
| Dow Corning Sihzones Mean Business { 
i Coll our nearest branch office today. Our men will be glod 
to help you multiply the life of your hardest working motors 
with DC Silicone (Class H) Insulation. If you need more I 


evidence, write Dept. L-18. 


| 
DOW CORNING CORPORATION + MIDLAND, MICHIGAN 


Atlente * Chicago * Clevelond * Dollcs * Los Angeles * New York 
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Acid Dipped-—Dry Rolled Finish. The finish obtained 
by cold dry rolling on polished solls of material pre 
viously bichromate dipped or bright dipped, giving a 
burnished appearance and retaining the color obtained 
by dipping. 

Bichromate (Dichromate) Dipped Finish. The finish ob 

tained by immersion in a solution of a bichromate and 

sulfuric acid, resulting in substantially complete removal 
of scale and oxide and giving a color approaching the 
true color of the metal 


Bright Dipped Finish. The finish obtained by final im 
miersion in suitable oxidizing acid solutions resulting in 
a complete removal of scale and oxide and giving the 
true color or approximately the true color of the metal 


B 


“fled Surface See Polished Surt ace 


Cold Rolled Finish 


plain pickled strip with a lubricant, resulting in a rela 


The finish obtained by cold rolling 
tively smooth appearance. In the case of sheet, cold 
rolling may be done without any lubricant, the finish 
then being similar to that described under Dry Rolled 
Finish. 


Dichromate Dipped Finish. See Bichromate Dipped Finish 


Drawn Finish. The finish obtained on tube, wire, and 
drawn rod, bar and strip by drawing through a die, 
resulting in a relatively smooth and bright appearance 


Dry Rolled Finish. (Bright Rolled Finish). The finish 
obtained by cold rolling on polished rolls without the 
use of any coolant or metal lubricant, of material pre- 
viously plain pickled, giving a burnished appearance. 


Extruded Finish. The finish obtained on tube, wire, rod 
and bar by hot extrusion through a die, resulting in a 
slightly oxidized and dull appearance. 


Courtesy Copper and Brass 
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Finishes Available in Copper Alloy Sheet and Strip 


BOOK SHEET 


REFERENCI 


Hot Rolled Finis/ Left Black). The tinish obtained by 
rolling metal while hot, resulting in a d 
relatively rough surface 
Note: This material may subsequently be pickled, bi- 
hromate dipped, or bright dipped t the relatively 


rough surface remains 


Ker ene R lled Fy; 2] ( Also soap Rolied Jd d ™ l ible 
oil Rolled) The finish obtained by cold ro!ling with 
kerosene. soap or soluble-oil as a lubs int viving a 

: : 

semi-burnished appearance 

Plain Pickled I! The finish o ersion 

7 1 ealution. This effectively 1 re 
in a sulfuric acid solution his effectively removes most 
heavy scale and oxides on yellow ASSES t less effe 
tively on other alloys and will not remove any thin 
surface films of deposited copper Ihe color is 
‘ a © tictn —— oo 

rore, usually dulle nan tna I L¢ ped 
chromate dipped materia! 

Polished Surface. (Butted Surtfa ] finish obtained 
by buffing with rouge or similar fine abrasive, resulting 
in a high gloss or polish. This 1 ipplied in one 
operation or two, commonly know s cutting and 

| 
oloring operations 
. 

Red Dip Fi This ¢ s ¢ nenac Us 

instead the term “'B ) | s} 


Satin Finish. See Scratch Brushed | 


Scratch Brushed Finish 
tained by mechanically brushing the surface with wire 


bristle brushes or by buffing with greaseless compound 


(Satin Finish). The finish ol 


See Kerosene Rolled Finish 


Soda Dip Finish 
stead the term “Bichromate Dipped Finish”. 


This term is not recommended. Use in 


Soluble-Oil Rolled Finisi Rolled Finish 


See Kerosen 
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The wight wire for the right job = 


echnological advances in many industries constantly require new 


developments and new 


wire desig® 


A new and better form 


generators. 


abrasion characteristics 


city’s safety 's made mo 


records in performance: As simple © thing 5 b 


| 
can be the secret of clearer radio and tel 


harness 9 
999 & 


Engineers, drawin 


evision reception. 


years of automotive experience, 


Auto-Lite 
For more complete information 


can answer such problems. 
ob” write on your company letterhead to 


e for the right | 
o-LITE COMPANY 


on the right wit 
THE ELECTRIC AUT 

Wire and Cable Division 
Hazleton, pennsylvania 


Port Huron, Michigo" 


die castings 
plasties 

wile and Cable 
industrial 

thermometers 


Cl 
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Fluid Resistance of Valves and Fittings 


THE SIMPLEST WAY to account for lar resistance, to the length of the pip- EXAMPLE: Find the equivalent length 
the resistance offered to flow by valves ing system. For practical purposes, the of pipe for the resistance of a 6 in 
and fittings is to add to the existing equivalent length given is icles Standard Elbow. Draw a line from tl 

length of pipe an additional length of the kind of fluid or the velocity of | Nominal Pipe Diameter (Scale 4) to 
which has the identical resistance of flow. In using this chart, the smaller the Standard Elbow (Scale B). The 
the valve or fitting. The graph gives diameter of the nominal pipe size shall intersection of this line on Scale ¢ 
the additional or equivalent length of | be used for sudden enlargements or gives the Equivalent Length of 


i ap 


pipe which is added, for each particu contractions proximately 16 feet 


P ~. Gate valve 
SG closed 
is v2 closed 


Globe Valve, open-~ ‘ ¥a closed 
i Fully open 
. 


4 
‘ 
i 
i 
i 
‘ . 
4 ' q 
* “ i 
a 
4 ' 
a ' Standard Tee 
s i / 
a i i 4 


Ang/e Valve, open- ‘ 


o 


Swing Check Valve, - 
fully open ~~ 


| —_ 
ae 


Close Return Bend” j ~~ Sudden— __ 

~~ Enlargernent 
YD = Ya 
-YVd= Ye 


w 
oO 


Ww 
oO 





La) 
oO 
mn 


/ | 
r 


°o 


Standard Tee,’ 
through side outlet 


ae. / 


Standard Elbow or/ 
run of Tee recuced J 


nn 


Equivalent Length of Straight Pipe, ft 


Nornina!l Pipe Diameter, 
Inside Diormeter 


TTT TT TTT Ty 
w 


— 


ms 


Sudden 
\ \ Contraction 


\\-YD = K 
‘ ee 2 = f2 
Mediurn Sweep Elbow ; --VD- % 
or run of Tee reduced & 








Long Sweep Elbow or 
run of Standard Tee 45 ar Elbow 
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If you machine stainless steel bars or wire for parts 
of your products, there’s a good chance you can cut 
costs and save time with special shapes of Armco 
Stainless Steels. 

Various special shapes similar to those indicated 
on this page have given many manufacturers three 
big advantages: 

1. Less steel lost in machining 

2. Fewer fabrication operations 

3. Greater production 
In most cases only finish-machining operations are 
necessary for precision parts when you use special 
shapes of Armco Stainless Steel bars or wire. This cuts 
shop time and eliminates many preliminary opera- 
tions that may be necessary with conventional shapes. 

Whether your problem is one of engineering or 
manufacturing, Armco consultants will be glad to 
supply you with information about 
stainless steel bar or wire shapes de- see our 
signed to your exact specifications. 


CATALOG 
n 


For complete information just fill in SWEET'S FILE 


or PRODUCT 


the coupon and mail it today. 


ARMCO = Samed 


STEEL CORPORATION \\V, 


4940 Curtis St., Middletown, O. * Plants and Sales Offices from 
Coast to Coast * The Armco International Corporation, World-Wide 





here’s our problem 


Armco Steel Corporation 
4940 Curtis St., Middletown, Ohio 


Can you supply a bar shape like this? Size__ 
a 

Name—___ 

Street _.___ 


IN ee GSRS 


- Pi es @ 
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THIS NOMOGRAM can be used to 
calculate either the flow of water 
through an orifice or the flow through 
a section of straight pipe. It is based 
on the equations: 


OQ = 450 Cag AV 2gh (orifice equation) 


pipe equation 
./D where f = 0.018 
where: 
OQ = discharge, gal per min 
Ca = discharge coefficient 
A = orthce area, sq ft 
gravitational constant (32.2 tt 
sec? 
static head, ft 
discharge, cu ft per sec 
friction factor 
pipe length, ft 
inside pipe dia, ft 
inside dia, inches 


EXAMPLE 1: Find ate of water flow 
through 1 in. sharp-edged orifice with 
a static pressure head of 75 feet. 

Draw line I from 1 in. on D scale to 
75 ft on A scale. Line II is drawn from 
intersection of line I and index scale 
(point 2) to sharp-edged orifice point 
on C, scale. Flow is approximately 104 
gallons per min on O scale. (Or 14.2 
pounds per sec on the W scale.) 


EXAMPLE 2: How much water will 
be discharged through 21 ft of 3 in. 
standard pipe with pressure head of 10 
ft? The inside diameter of } in. stand- 
ard pipe is d — 0.824 inches. 
Draw line III from 9.824 on the D 
scale to 10 ft on the 4 scale. The inter- 
section of line III and the index scale 
is point 6. Line IV is drawn through 
point 5 and L/D = = . ane 
0.824 
306. The flow is found to be 16 gal 
per minute. 


Material courtesy 
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THIS EXPLODED ILLUSTRATION of one model of the new 
universal drive shaft shows completely and partially dis- 
assembled views of the diaphragm joints. 

The long quill shaft serves to absorb and minimize any 
torsional oscillations introduced by the engine or driving 


ave a seer By P 








members. Ball joints permit any shaft misalignments to be 


taken up by the diaphragms. One of the problems inherent ¢ 





the ordinary universal or Hooke’s joint is the introduction of 
torsional accelerations by the joint. Since the new stee 1 
joint is a constant-velocity unit, this problem is eliminated 


Steel Accordion Makes Flexible Coupling 
In 300 Hp, 9,000 Rpm Shaft Assembly | 


This universal drive shaft is a high-speed flexible cou- 


pling, one design of which has been operated continuously 


at loads up to 300 hp, speeds up to 9,000 rpm, angular 
misalignment up to 4 deg, and variations in axial length 
up to 1} in. The shaft consists basically of two constant- 
velocity flexible joints splined to each end of a long quill 
shaft. This new unit is light and free from backlash. The 
load-carrying members require no lubrication and no heat 
is generated. Due to the symmetry of the design, any 
balancing problems are minimized 

Although initially designed as a heavy-duty drive for 
a remotely-driven, 300 hp gear box, the shaft, in a con- 
siderably lighter version, lends itself to driving remotely- 
mounted generators, pumps, — hargers, etc. Adoptions 
are also being worked on for flexible joints in heliocopter 
drive shafts at more than 1000 hp ratings. At present, 
the shaft has been run for more than 350 hours at loads 
between 180 and 225 hp, at deflections up to 4 deg, and 


speeds ranging from 6,600 to 9,000 rp Approximat 
120 hours of the run were conducted with one end of 
shaft vibrated radially at a double amplitude of 0.03 i1 
frequencies ranging from 7,700 to 10,500 cpm. In 
tional tests now underway, a diaphragm joint has 
running deflected the equivalent of 10 deg at speeds 
8,000 to 11,000 rpm. The joint has now been operat 
for some 1,500 hours without any servicing and is 
running as of this writing. Research work is continuing 
and applications are expected in power transmission pha 
of the aircraft, automotive, agriculture and pro 
industries. 

Heart of the new coupling is a serics of eight steel « 
phragms, each having a hyperbolic wall section whose thi 
ness tapers to less than ten thousandths of an inch. The 
wafer-thin disks provide the flexibilty necessary to pern 
misalignment up to 34 deg, yet are rugged enough to abs: 
power surges, peak speeds and maximum loads 
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Be 
oO be (LEFT) Each flexible joint is made up of four of these double- (RIGHT) Right-hand end of the shaft shown in exploded view 
a © flanged members. Angular displacement is obtained by resilient on the opposite page. Note compensation misalignment 
mM ol diaphragm flexure. There is no energy loss due to friction in) The load carrying members of a joint rated at 400 hp weigh 
Stee the torque transmitting members, and no lubrication is required only 14 Ib assembled and are only 4} in. in diameter. Assembly 
sate Cross-section view of a single flanged member is shown below shown was designed for aircraft engine auxiliary drive takeoft 
Hyperbolic , 
| Flexing diaphragm. yp Bearing periphery le- ¢ shat? ¢ bo/t hole ------ ~ 
/1 /, =e eee y * Wis [P= —-— —_ _— eA 
. ; df, 
| | Y 
z= | = at 
The design of the individual diaphragms was dictated decrease with the incicase in distance from the « 
by the following considerations. Since the misalignment addition, a diaphragm profile defined by the relations! 
was taken by the flexing of the steel member, it was . 
imperative that the combination of torsional stresses intro AUF 
duced by the load, and the bending stresses brought on by web thickness 
; flexure be held within allowable limits in every part of = = coe esenee to 5 — 
Ing the working member. Moreover, to avoid the sharply cur nt wt ee 
: tailed fatigue life brought on by local stress concentrations, stress loads 
uing the combined bending and torsional stresses had to be dis- . 
nen tributed evenly throughout the working cross section of Will provide for uniform torsional shear stress across 
' the diaphragm. When a disk of constant web thickness entire working cross section. When the diaphragm, illus- 
was subjected to a bending load equivalent to 14 deg joint trated im cross sectional view above, was built and subjected 
misalignment, examination of the stress coat pattern revealed _to the specified bending and torque loads, the stress pattern 
i that the stress was not distributed evenly but was confined was ! be uniformly distributed as red. A roun 
he to a narrow area around the hub. Thus it was made appar- valley s stress concentration betw liap . 
mn : ent that to obtain a more uniform distribution of the bend 
50 ing stress, the thickness of the bending member had to I I + Div. Bendix A rboro, N 
For more information circle No. 1 on Reader Service Card 
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100 Va Inverter Holds Frequency to 0.1 Percent 


This inverter transforms 28 v dc to 400 (+ 0.1 percent) 
cycles per sec, 115 v ( 1 percent) single phase and /or 
115 v (+ 3 percent) three phase. Inverter features are 
exceptional frequency and voltage stability over extreme 
ranges of yp gen altitude, load and input ranges; 
and absence of moving parts. Output is 100 va, power 
factor 0.4 to 0.8 lag, weight 19 lb, volume 620 cu in. The 
transformers, reactors, etc., are impregnated to withstand 
abnormal environmental conditions; all relays, potenti 
ometers, etc., are hermetically sealed. Condensers, resistors, 
vacuum tubes, and standard parts are JAN approved wher- 
ever possible. 

The new inverter consists fundamentafly of four se 
tions: (1) Frequency Generator, (2) Single Phase Inverter, 
(3) Voltage Regulator, and (4) Phase Adapter. 

The frequency generator is composed of a precisely 
tuned, miniature tuning fork within a hermetically sealed, 
constant temperature envelope. This fork, incorporated in 
an electronic circuit, furnishes the power to drive the 
inverter thyratrons. The frequency is stabilized at 1/10 of 
1 percent. 

The single phase inverter section, comprises a trans- 
former, and a specially designed commutating condenser, 
in conjunction with two thyratron tubes, arranged in a 
parallel type inverter circuit 

The voltage regulator section is composed of a single 
bridge circuit which controls a saturable reactor. This per- 
mits recovery of output voltage within 4 second. 

The phase adapter section is composed of a variable 
inductive leg and a variable capacitive leg. By electronic 
means, the sensing and control of the phase angle and 
voltage of each phantom leg is maintained 

The inverter incorporates an automatic ‘‘kick-out” and 


THE FOUR COMPONENT PARTS are mounted and enclosed 
in an aluminum housing. All parts and assemblies are accessible 
Electrical connections are made by an AN connector plug 
“re-cycling”’ During 
excessive overloads, the kick-out will automatically stop the 
inverter, before blowing the fuse. After a period of three 
sec, the re-cycling device re-starts the inverter. This system 
restores power without manually re-starting or replacing 
fuses, after a short or other excessive load appears across 
the output 

Initial warm-up time is 25 sec. Materials and workman 
ship are in accordance with AN-1-106 and AN-E-19. 

Varo Mfe. ¢ Garland, Tex 


system as well as a fused input line 
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Automatic Switch Allows Safe Testing 


This door switch assembly automatically cuts off the 
power circuit when a high frequency cabinet door is opened, 
thereby safe-guarding personnel who have occasion to open 
cabinet doors on high frequency radio, radar, X-ray, tele 
vision, induction heating and other electronic control 
equipment 

The unit consists of a combination mounting bracket, 
rod actuator, and a roller lever operated, snap-action preci 
sion switch, operated by opening and closing the cabinet 
door. Personnel can close the circuit for checking by manu- 
ally moving the rod actuator to the maintained contact 
position. The actuator automatically returns to the normal 
position when the door is closed. The next door opening 
breaks the circuit. 

This interlock switch assembly has single-pole, double- 
throw circuit arrangement, with electrical rating of 10 amp 
110-220 v, a-c; and 10 amp 28 v, d-c, non-inductive load, 6 
amp 28 v, d-c, inductive rating. The unit measures 1 in. 
long, by #3 in. deep, by 14% in. high. 

Micro Switch 


} 


Freeport, Iii 


el ee ee ee 
SS RRUAAAAHIA - 


THE DARK CASED, SNAP-ACTION, PRECISION SWITCH 
is normally operated by the cabinet or control box door. For 
testing purposes, the push rod is moved in manually. 
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FEATURING SHAKEPROOF LOCK WASHERS WITH TAPERED-TWISTED TEETH! 
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Thermosetting Plastic Has Range of Flexibilities 


High strength material is produced in flexibilities ranging between hard and soft rubber. Resistance to 
x x .* x 
chemicals and abrasion is claimed superior to that of hard rubber in gear and bearing applications. 


Development of a tough, thermo- 
setting plastic which promises to be- 
ome one of the basic raw materials 
of the rubber industry has been an- 
nounced. The new plastic bridges the 
gap which has existed between soft 
rubber and hard rubber. It fulfills a 
need for high strength material which 
is resistant to abrasion and chemicals 
and at the same time can be produced 
in varying degrees of flexibility ranging 
hetween elastic soft rubber on one 
hand and brittle hard rubber on the 
other. 

One of its outstanding uses is to re- 
place metals in the manufacture of 
high strength, low-cost gears. Gears 
made of the new plastic have been 
operating for more than a year in ap- 
plications where conventional metal 
gears have failed within a few weeks 
These gears were molded in one piece 
to close tolerances which eliminated 
the need for elaborate finishing. 

The new plastic will be marketed 
under the trade name “Enrup”. It has 
an impact strength which is superior 
to most plastic materials and can be 
molded economically by either com- 
pression or transfer methods Proper 
ties of one typical compound are listed 
in the table below. Sheets, rods, tubes, 
gear blanks and molded parts are 
available. 





PHYSICAL PROPERTIES 





Specihc Gravity 
Tensile Strength, psi 
Hardness Rockwell M 
Impact Strength, 
Ft-lb/in. notch... 
Modulus of Elasticity.. 
Water Absorption 
Percent Gain 24 hr.. . 
Fire Resistance....... — 
Sate Operating 
Temperature ... ‘ ..-180 to 250 F 





RESISTANCE TO CHEMICALS 





Acid—Cold eseesevessene Excellent 
Acid—Hot .. Good except 
oxidizing 
Alkali—Cold iwved conn cee 
Alkali-—Hot . . re 
Solvents ; sd Excellent 
Gasoline hicun , Good 





ELECTRICAL PROPERTIES 





Dielectric Strength. ‘ hoa ...500 
Volts/mil 
Dielectric Constant. . onwnin 
Power Factor. ..0.20 
Arc Resistance........ ... Good 


9 





United States Rubber Co.. 
1230 Ave. of Americas, New York 20, N.Y. 


THE NEW PLASTIC has high impact strength and can be produced in varying degrees 
of flexibility. Extreme left is hard rubber, while on the extreme right is soft rubber 
The four strips between are Enrup samples. Because of its toughness and elasticit 

the new compound is expected to compete with hard rubber and phenolic plastics 


CLOSE-UP OF SOME OF THE PRODUCTS which have been molded out of the new 
thermosetting plastic. The smallest gear weighs 4 oz., while the large, rectangular 
panel, 45 by 15 in., weighs 21 Ib. Close tolerance molding is claimed to elimina 
elaborate finishing operations. Machine elements are designed for high abrasi 
resistance. 
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HIGH-TENSILE STEEL 





SEVEN STRONG REASONS explain the 
trend to N-A-X HIGH-TENSILE steel for: 


@ Bumpers @ Grilles @ Fenders 
4 @, Hoods @ Bodies @ Frames 


@ Wheels and other automotive parts 


TICS 


GREAT LAKES STEEL CORPORATION "22°" 2usion sors, orto = 


Propuct ENGINEERING JuNE, 195 


NE W COMPONENTS MATERI 


Ads AN D PARTS i . ‘ continu 





Extra High Nuts Reduce Bolt Variations 


Extra high, lightweight, metal caps for certain of the 
manufacturer's hex and anchor nuts have been provided 
for airframe and component fabricators. The inside thread 
height of the cap nuts is sufficient to insure full clearance 
for AN-3 and AN-4 bolts, or AN-509 screws. 

The manufacturer's intention has been to provide a nut 
which can be used with a single length of screw to join 
sections with permissible variations in thickness equal to 
the extra height of the new cap nuts. Within this limit, 
whatever the length of screw thread projection, these nuts 
will give at least the thread engagement of the shorter, 
standard, cap nut. Purchasing and assembly call-outs will 
be simplified by standardized screw lengths and cap nuts. 

The manufacturer’s usual red elastic collar and the new 
cap are designed as an effective pressure seal to 80 psi. 


p., 2330 Vauxhall Rd., Union, N. J. 
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Electric Gearshift Drives Have Four Speeds 


This four-speed unit has been added to the manufac 
turer's line of gearshift drives. It consists of a combination 
integrally mounted electric motor and a four-speed trans- 
mission having both primary and secondary gear reductions. 
Full rated horsepower is delivered in each of the four 
speeds to give increased flexibilty of torque. Both constant- 
torque, and constant horsepower two-speed motors are 
available. 

Speed ranges vary from a four speed 93, 123, 207, 
385 rpm output to a 418, 554, 932, 1730 rpm unit. A 
variety of 33 ranges is furnished in all, with horsepower 
ratings 1, 14, 2, 3 and 5. Operation is from polyphase, 
a-c power supply of standard 25, 50 and 60 cycles and 
voltages below 600 volts. A variety of four possible 
primary gear ratios and eleven secondary give the range of 
speeds. Shift lever position varied to order. 


Lima Electric Motor Co., Lima, Obio 





} 
L 
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Screw Fastener Absorbs Vibration and Shock 


The new fastener is claimed by its manufacturer to be 
vibration proof under the most severe conditions of panel 
movement and shock. Working on the same principle as 
an ordinary bolt, this fastener employs a coil spring as a 
thread. In place of a nut, a specially punctured piece of 
flat metal is used to engage the spring threads. 

As the fastener is turned an spring tension is 
increased to hold the joint tighter. The illustration at right 
shows the new fastener used in several ways. As the flat 
metal nut contacts the bearing surface the spring is put 
into tension. The pressure holds the unit against loosening 
and provides a shock cushion. A variety of sizes are 
available. 

South Chester Corp., 1403 Finance Bldg., 
S. Penn Square, Philadelphia 22. Pa. 
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SHOPSMITH. ingenious 5-purpose wood- 
working tool, has proved an immediate 
hit with home and hobby craftsmen 
across the nation. For less than $200, in 
less than 8 sq. ft. of floor space, SHOP- 
SMITH is 8” circular saw, 12” disc sander, 
horizontal or vertical drill press, and 33” 
wood lathe—all in one. Tool-to-tool 
change takes less than 60 seconds. 


The A. O. Smith Electric Motor, which 
now powers more than 50,000 SHOP- 
SMITHS, was designed after exhaustive 
operating tests by A. O. Smith engineers 
and SHOPSMITH’S makers, Magna Engi- 
neering Corp., San Francisco. 

Many special features were required to 
provide a single-purpose motor for the 
multiple-purpose tool. Prime perform- 
ance requirements for the '2-hp electric 
motor were six: 


Hew A. O. Smith Electric Motors 


Help Make “SHOPSMITH” a 
Nationwide Sales Success! 


isk the A. O. Smith sales engineer about 
electric motors for both standard and 


Special uses. 


. Special torque characteristic to carry through 
“hard spots.” 

. Starting switch designed to permit automatic 
overload protection for short periods without 
danger of burnouts. 

. Totally enclosed end-bell to protect switch 
contacts from sawdust, shavings, dirt. 

. Base designed to allow maximum tool-swing. 

. Capacitor located out of the operator's way. 


. Attractive finish to enhance over-all SHOP- 
SMITH appecrance. 


A.O. Smith offers complete development 
and production facilities for special- 
purpose electric motors to meet the 
requirements of your particular applica- 
tion. Perhaps you must have special 
torques or temperature ratings... small 
space and weight for a given hp... or 
distinctive appearance to match the style 


Atlanta 3 * Boston 16 * Chicago 4 * Dallas 1 * Dayton 4 * Denver 2 * Detroit 2 * Houston 2 
Los Angeles 14 * Milwaukee 1 * New York 17 * Pittsburgh 19 * Salt Lake City 1 
San Francisco 4 * Seattle 1 * Tulsa 3 * Washington 6, D.C. * International Division: Milwaukee 1! 
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of your product and give you a distinctive 
sales feature. 

Our engineers are ready to work with 
you. Call any A. O. Smith sales othce, or 
write for information to Dept. PE-650, 
5701 Smithway St., Los Angeles 22 

eee 

MA To more than 

200 authorized service stations, A, O. Smith 

Product Service Division provides fast, lou 

cost service, on a 24-hour, off-the-shelf basis 

Factory Service Branches and Warehouses 

at Union, N. J., Chicago 17, Dallas 2, Los 
Angeles 12. 
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Metal-Ceramic Has Combination Properties 


[his new commercial metal-ceramic is a combination of 


) percent aluminum oxide ceramic and 30 percent pow 
lered chromium and exhibits properties not available in 
ther metals or ceramics alone. Thermal conductivity and 
shock resistance are increased by the metal, while the 
eramic resists high-stress, high-temperature deformation 
and affords protection for the chromium from oxidation and 
solution attack. The trade name of the material is ‘"Metamic 
LT-1 

The new ceramic is only superficially attacked by molten 
steel and furnace slag and has good resistance to molten brass 
and bronze. It is resistant to combustion gases up to 3,100 
F and to oxidation at 2,200 F in air. Argon and nitrogen 
have been injected into carbon and stainless steels with the 
new material, but it is unsatisfactory for injecting oxygen 
into molten steel. Rapid attack occurs with molten glass and 
ikaline vapors at 2,600 F. Under some circumstances, 
use with molten aluminum has also been found unsatis- 
factory. 

Strength is retained at temperatures from 1800 to 2,500 
PF. The new material is superior to most ceramics in thermal 
shock resistance, although inferior to metals in this respect. 
Small pieces give the best thermal shock performance. 
Manufacturer's tests have found that 0.1 by 0.25 by 1.5 in. 
bars can survive, without loss of strength, 24 cycles of 
heating to 2,552 F in 5 sec in a blowpipe flame, followed 
by airblast cooling to 1,292 F in 5 seconds. Faster heating 
and cooling, or the same test on larger specimens, might 
result in cracking. 

The metal-ceramic is more brittle than metals. Articles 
may break if dropped on a concrete floor. In short-time 
tests below temperatures of 1800 F, the new material has 
shown higher allowable fiber stresses than pure aluminum 
oxide ceramics. Up to 2,500 F, creep characteristics 
approach those of the pure oxide material. 

The new products are fabricated by powder metallurgy 
techniques and cannot be worked by rolling, forging or 
drawing. Intricate shapes are produced by the use of 
cores and multi-piece molds, taking the usual care to avoid 
sharp corners without fillets. Parts up to ? in. in diameter 
by 18 in. long can be produced at present. It is desirable 
to stay below a length-to-diameter ratio of 30 for rods, 
and a length to thickness ratio of 30 for plate parts. In 
thin-wall tubes, diameter-to-wall thickness should be less 
than 8, and wall thicknesses of less than ,\, in. are difficult 
to produce. The new material is machinable, as shown. 


Haynes Stellite Div., Union Carbide and Carbon Corp., 
30 E. 42nd St., New York 17, N. Y. 





THE NEW METAL-CERAMIC can be threaded and bolts can 
be fabricated. These tend to be brittle however. Ceramic-to-steel 
joints are made with pressure welding and copper-brazing 





Comparative Properties of Metal-Ceramic 


“ Metamic Cast Pure Sintered 
LT-1” Iron Alumina 
Density (lb per cu in 0.22 0.26-0.29 0.15 
Melting Point (deg I 3362 2066-2500 3722 
Mean Coefficient | 0.0000047 | 0.0000062, 0.0000043 
Thermal Expansion 
(per deg k | 
Hardness (Rockwell C) | 35 18-21 shatters 
| 
Short Time Bending 
Strength psi 
77 deg F | 50,000 90 ,000 40 ,000 
1,832 deg F 38 000 Oxidizes 35,000 
1,400 deg F 15,000 Molten 15,000 
Impact Strength BE 73 7 
77 deg F (in-lb 
Thermal Conductivity 0.12 0.11 0 007 
(cgs units, 5v0 deg F ; 
Electrical Resistivity 87. 10 0 0000000000 LO 


Microm-cm (70 deg F) | 
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Mineral-Filled Phenolic Stands Up to 450 F 


Claims made for this new mineral- 
filled phenolic molding compound in- 
clude excellent heat resistance, good 
finish, fast cure, and a relatively low 
specific gravity, in comparison with 
most heat-resistant materials. The new 
material has good strength characteris- 
tics and is suitable for molding around 


inserts. Molded test pieces which have 
been baked for 24 hours at 450 F are 
stronger after the test and retain their 
high-gloss finish. After 2060 hours at 
450 F, the surface appearance of the 
material is still relatively unimpaired. 
Intermittent exposure to higher tem- 
peratures is equally safe. 


quency preheating characteristics are 
similar to those of other mineral-filled 
materials. The material can be molded 
either by the compression or plunge: 
methods, and its fast cure is designed 
to give molding economy. 

Durez Plastics & Chemicals, Inc 


High-fre- North Tonawanda, N. Y 
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q ial” Ball-Bearing D f a Seri 
Commercial’ Ball-Bearing Data...#8 of a Series 
WE WILL BE GLAD TO SEND YOU COPIES OF THE PREVIOUS ADVERTISEMENTS IN THIS SERIES 
h Ml . i” 
O Schatz Commercia 
Il i 
Ball Bearings can 
d . f ° ° | 
reduce anti-friction 
bd - 
bearing costs 35 to 85% 
Expensive precision bearings with their ex £ 
tremely close tolerances are often unneces- R34 
sary in certain applications. | 
a Where the operating conditions of these 
. 
. applications are within the load and speed 
limits of Schatz “Commercial” Ball Bearings, - 
you can obtain the required anti-friction 
— : > Relative costs of precision and “Commercial” Ball Bearings 
bearing performance—at 24 to '% the cost he 
i a : very small sizes, the cost of precision Dearings ’ as the tx 
of precision bearings. decreases, due to the difficulty in maintaining close tolerances. The 
The savings possible in such instances are cost of “Commercials” decreases in almost direct props t 
illustrated in the graph at the right. the size. 
O Schatz “Commercial” Ball Bearings are 
classified as follows: . 
materials, inner ring, outer ring and ball ar- 
UNGROUND—FOR LIGHT LOAD, LOW- ; 
rangement—make it possible to use a special 
SPEED OPERATION—the lowest-cost ball 
bearing where no standard type can fill the 
bearing available. 
requirements. Costly machining and assem- 
GROUND—2.17 TIMES THE RADIAL LOAD- _ bly time required for bushings or plain sleeve 
CARRYING CAPACITY OF UNGROUND _ bearings is eliminated 
TYPE. Inner and outer races are ground to ; ss ; 
ne fnish § ; fs All Schatz “Commercial” Ball Bearings, 
superfine finish for smoother, faster opera- 
a 2 single or double row, can be equipped with 
tion and heavier loads. ,' 
felt or labyrinth seals, flanged or plain out- 
SPECIAL BEARINGS—ENGINEERED TO SPE- side diameters, hardened or unhardened 
CIFIC NEEDS—often at no greater cost than treads, set screws, Alemite fittings, extended 
standard types. Various modifications—in inner ring and hexagonal bore. 
U 
Write for your copy of Con- 
” a re] struction and Characteristics of 
- 3 2 20 Low-Cost Ball Bearings:’ It tells 
\ eo oe e how to select“ Commercial” Ball 
, Bearings for various speed and as 
flo \€=| See: ir — 
ee ee load requirements, gives the 4 0 * ( 
€ ' cn vows ae = \\ classifications of standard types m Mm a | c 1 a 
} i for radial and thrust loads, and 
, ' \\ examples of the modifications \ ie] LL 4 Eb A K { n GC 4 
i F \ that can be made for special de- 
: t sign,assembly or operating con 
; ditions. Ask for Catalog Ne 
f _——"_ woo. It gives complete data for The Schatz Manufacturing Company 
' = the whole “Commercial 6758 FAIRVIEW AVENUE, POUGHKEEPSIE, N. Y 
4) 

















Propuct ENGINEERING — JuNE, 1950 
































fe a COMPONENTS mRBPATERS 








ALS AN D PARTS 


(Ontmink 








Torque Overload Control Can Disengage at | In-IL 
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IN THIS MODEL the overload control is attached to shaft mem- 
bers by taper pins. The torque control screws vary the pressure 
of the balls on the driven members and in this way allow for 


This overload control is designed to protect the driven 
member from damage in case of overloading or a sudden 
interference with normal operation. As soon as the driven 
member is free to turn again, at normal load, the new 
control is automatically re-engaged and the member is 
driven normally. 

The inner member is hardened and ground, with close 
tolerances held between the moving parts. The balls are 
hardened and polished. According to the manufacturer, 


adjustment of overload torque by changing spring pressure 
In normal operation the driven member is held by the clamping 
action of the balls. Overload allows the shaft to slip 


there is practically no wear on the moving parts 
The overload control can be made to disengage at 
as low as 1 in-Ib, and can be furnished to carry any desired 
load. The smallest size is 4 in. long and 3 in. in outsid 
diameter. With few parts, manufacturing costs are sa 
to be low. The cost to the customer depends mainly ot 
the required loads, which determine the size of the u 
Various models can be furnished to suit mounting needs 


Overload Control ¢ 260-63 Langston Ave., Floral Park, N 


tar 
iU 
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Vacuum Rectifier Excites Alternator 


This new single or three phase homopolar inductor 
ilternator with electronic exciter regulator is designed to 
provide a voltage regulation of plus or minus 1 percent 
The motor component is a low-slip induction motor cal- 
culated to keep frequency within plus or minus 4 percent. 

Used as a power supply for electronic gear, such as 
radar, x-ray, calculators, induction heaters, etc., and for 
motor drives on high speed machine tools and instruments, 
the new alternator is available in sizes up to 10kw, with 
frequencies up to 1500 cycles, and can be supplied either 
self-ventilated, or water-cooled jor dusty, or hazardous 
locations. 

Excited by vacuum rectifiers, the machine is claimed to 
be independent of line frequency fluxuation. A minimum 
of maintenance is expected in view of the absence of 
springs, brushes and commutators 


American Electric Motors, Inc. 
4811 Tele graph Rd., Los Angele 22, Calif 


= 
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ELECTRUNITE TUBING 
..- lakes it with ease 


There’s a mighty good reason why ELECTRUNITE Tubing stands out for 
forming operations like these. It's Republic's ELECTRUNITE Process in 








which highest quality flat rolled steel is cold formed and welded into strong, 
sound tubing. As a result every length is uniform throughout—in roundness, 
diameter, wall thickness and ductility ... free from defect, inside and out. 
Republic ELECTRUNITE Tubing is available in a full range of sizes, gages 
and analyses — both carbon and stainless steels. See your nearest Steel and 


Tubes Representative or write today for a free copy of booklet No. 22. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N.Y 


ELECTRUNITE TUBING 
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Fractional Hp Motor Base Tilts To Vary Speed 


fractional hp motor base 1s 
: 

by manipulation of the hand 

The motor 

rackets are pivoted about the lower 

by the action to 

change the position of the motor shaft 


mechanism 


rank SCTCW 


ise. shaft Screw 
The unit is intended for adjustment o! 
shaft centers with variable speed pulley 
drives in product designs requiring a 
minimum of adjustment space 

Light duty motors up to 3 
accommodated. The manufacturer's 
standard variable speed pulleys can 
be furnished for 3, 4, 4, 4 and ? hp 
motors. Full play of the base will tilt 
the motor 28 deg from vertical in one 
direction and 8 deg in the other. The 
weight of the complete base is 10 Ibs 
For the smaller motors, the motor 
brackets are toed-in to give a mini 
mum mounting-bolt center distance of 
14 inches. Brackets shown toed out. 


hp are 
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Flexible Metal Hose Acts As 


This corrugated metal hose is of- 
fered for use in cooling systems and 
heat exchanger equipment. The hose 
is made up in annular corrugations 
from bronze strip. Re-usable, mechan- 
ically attached couplings, together with 
brazed, welded and soldered fittings 
are offered for use at high pressures 
and temperatures. The heat-exchanger 
hose is offered in 14 sizes, varying from 
*; to 4 in. inside diameter. Bursting 
pressures increase as the hose size de- 
creases, from 8,000 psi in the ,, in. 
to 350 psi in the 4 in. hose. 


Chicago Metal Hose Corp., Maywood, Il 
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Terminal Block Holds Wire Without Solder 


There are no terminals to apply to wire ends or studs 
to wrap wires around with this solderless type molded 
terminal block. Wire preparation is held to a minimum. 
The stripped conductor is inserted into the two piece ter- 
minal clamp and the holding screw is tightened down to 
give a firm connection. Wire sizes from No. i6 to 6 AWG 
are accommodated. Since each conductor is held in an 
individual clamp, any combination of wire sizes can be 
used in circuits connected through the new terminal block. 


For more information circle No. 


Screw-on covers are available to facilitate inspection an 
provide protection for terminals. A lead-in wire in an 
circuit can be disconnected by loosening the single holding 
screw without disturbing the terminal of the out lead ot! 
the same circuit. This allows re-connecting and testin 
with minimum confusion and maximum safety. The new 
blocks are rated at 35 amps, 600v and are available in 
8, and 12 circuit sizes. 

Py 1290 Central Ave 


Buchanan Elec. ducts Corp., 
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TYPE “A” COMMON 
SCREWDRIVER 


ASSEMBLY 1 A Sevenfold Reason Why CLUTCH HEADS 
Drive pbssembly Costs Down 


The higher visibility of the wide roomy chutch recess frees the 


operator hesitation. Even “‘green’’ help drives with speed and 


Dead-center entry with the Center Pivot Column prevents driver c: 
makes straight driving automatic . hence no burred or chewed-ur 


CLUTCH HEAD’S exclusive non-tapered driving engagement sends skid damage 
With no end pressure needed to combat t as set up by 


lll to zero ““ride-out 
tapered driving) a fatigue factor is eliminated ... wit 


higher 


production. 





Only CLUTCH HEAD has a frictional Lock-On that 
for easy one-handed reaching into inner spots an 
Consider the unmatched durability of the Type “‘A’’ Assembly Bit with its 
record of 214,000 screws driven non-stop without inter: 


y I Add to this the economy of simplified reconditioning of this bit REPEATEDLY 
... by a 60-second application oi the end surface to a grinding wheel. 


VIT For simplified field service, CLUTCH HEAD alone has a rece 
for operation with any flat blade which is ably 


ption tor tool changes 


ul 





These and other cost-reduction 
features explain why users of 
America’s Most Modern Screw 
credit change-over to CLUTCH 
HEAD (from other types of 
recessed head screws) with 
assembly increases ranging 
from 15°, to 50 


UNITED SCREW AND BOLT CORPORATION 


CHICAGO 8 NEW YORK 7 


CLEVELAND 2» 
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Type AN Drive Type BN 


Type CN Drive Type DW Drive 


Standardized Helical Gear Sets Are File Hard 


A new line of gear sets may be selected 
from simplified selection tables that take 
into account required hp capacity, service 
conditions and life expectancy. Selection 
procedure is comparable 
friction bearings. 

These gears are in quantity production 
and are available in approximately 200 
combinations with ratios from 1.5 to 9.3 
and center distances from 2.7 to 15.5 in. 
Capacities range from fractional up to sev- 
eral hundred hp. Gearing is available in 
four basic pinion constructions and two gear 
types for maximum flexibility in application. 

A result of the file-hard tooth surfaces, 
tough, resilient cores and improved manufac- 
turing techniques is lower cost. These 
superior gear units can be purchased for 
less than conventional gear sets that do not 
make as effective use of materials. Other 
savings in the cost of housing and associated 
parts are obtained by the more compact size 
of these gear sets. 

Suggested applications of this gearing 


to selecting anti- 





cover practically the entire field of parallel = 
shaft power transmission within the size 
range Offered. The use of this gearing is 

of particular importance in new desigt 
where size is controlled by the gear se 
capacity rather than by externally impose:! 
limitations and where minimum cost mus 
be achieved. A second important use is 
the replacement of parallel shaft gearing o 
softer steel construction where gear fai!» 
has been a problem for a given application. 

Type A, B and C pinions in the abov: 
drives mate interchangeably with Type N 
gear. Type D pinion mates with Type \ 
gear. Type N gear can be mounted on D 
pinion shaft for double reductions. Shaft 
type pinions carry standard ball bearing 
diameters. 

Chart at the right illustrates the relation 
ship between the load carried and life ex 
pectancy As the load is lightened, gear life is increased. Heavier loads 
bring a sharp reduction in service life. The chart below lists hp ratings 
for gear sets at integral pinion speeds. These tables are made possible 
by intensive stress and fatigue analysis and experimentation. 





Foote Bros. Gear & Machine Corp., 4545 S. Western Blvd., Chicag 
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DIANA HYFLUX ZZ 70 


\ PERMANENT MAGNETS 


EANCE COEFFICIENT-8/H 

» » 33 “ «2 » fad “ - «mm 
\ \ \ \3 POD v hotel 
ENERGY PRODUCT xloe 
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The Stronger Magnets 
rT i tT ou've been hopi for 
=S=e eT | ¥ ping 
DEMAGNETIZING FORCE-H-OERSTEDS (GILBERTS PER Cm) WW 
AES OS aes Sa hes . ee ee fei on BR W's he ee 5 ads | ARE HERE! 
i oY a ' a x . 4 
Pa : : we) { - 
ah e ° ha a = as F ” ° fae xe : i, 


aNow it can be told! After years ofresearchand months _ trols, instrumentation, and equipment, and precise super- 














ofield-testing, INDIANA announces exclusive new super- _vision over every step of production. Add to this the 42 
wength permanent magnets made of HYFLUX Alnico V. _ years of permanent magnet experience and a long-term 
The industry’s highest published guaranteed energy training program for personnel by the world’s largest 





poduct for standard Alnico V has been 442 million exclusive producer, and you have the background and 
bHmax. Now, INDIANA guarantees much greater reasons why INDIANA HYFLUX is so outstanding in 
srength — 51% million Bmax, and the average energy both performance and value. 


product reaches 5/2 million Biimen, a. Yet, for Find Out What HYFLUX Can Do! For greater strength ° 
these higher-energy HIYFLUX magnets, you pay #064 = more compact designing ...for the lower production 
2° Adena costs these smaller, better magnets can bring to your own 
What is HYFLUX Alnico V? INDIANA HYFLUX is nota _ products, get all the facts today on amazing INDIANA 
sew alloy. It’s the result of a new precision technique HYFLUX. It’s the most important development in perma- 
applied to dependable Alnico V ... new procedures, con- nent magnets since the introduction of Alnico V. 


See what HYFLUX doeo/ 


When this standard R. M. A. No. 3 loud speaker 
magnet is INDIANA HYFLUX Alnico V with 
the minimum guaranteed energy product of 
5'\4 million BHmax, it has .7 decibels greater 
output than when made with 4!2 million 
BHmax regular Alnico V. Similar improve- 
ments—in strength or size—apply to a// appli- 
cations. INDIANA HYFLLU*xX is ready now to 
bring you these advantages. 
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THE INDIANA STEEL PRODUCTS COMPA! 


| N DIANA DEPT. B-60, VALPARAISO, INDIANA 


Please send me all the facts on INDIAN 


PERMANENT HYFLUX. I am interested in permane 
magnets tor 
MAGNETS 














For Cost-Cutting Engineering Aid, 
Put Your Magnet Problems up to INDIANA. 
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Combination Instrument Measures Low Vacuums 


This instrument is designed to measure pressures be 
tween 1 and 1 & 10° mm Hg, Absolute. It employs two 
thermocouple type and one ionization type vacuum gages. 
One thermocouple is used on the high vacuum side of the 
pump and one on the low side. 

The two thermocouple vacuum gages indicate pressures 
from 1 mm to 10° mm Hg Absolute directly on the instru 
ment meter by responding to the temperature of a thermo 
couple junction which is supplied with constant heat. Due 
to the varying heat conductivity of the rarefied atmosphere, 
the temperature will be an exponential function of the 
pressure over the stated range. Measurements in this 
pressure range may be made at two points in the vacuum 
system by means of the two thermocouple gages. 

One ionization type vacuum gage is used to cover the 
range from 5 X 10° to 1 & 10° mm Hg, Absolute. Gas 
ions formed by collisions with a controlled electron beam 
are collected in this gage and resulting ionization current 
is Measured on the calibrated amplifier. Pressure, which 
is proportional to the number of ions formed, is indicated 
directly on the meter of the instrument. The ionization 
gage has five ranges with full-scale readings at 5 & 10°, 
1x 10%, 1 10°, and 1 & 10° mm with normal sensi- 
tivity. Normal sensitivity may be doubled for pressures 
below 5 & 10° mm. 

A specially designed low-leakage shielded connecting 
cable is supplied to decrease errors at pressures below 10° 
mm where the ionization currents are less than 10° amp. 
This is important, since electrical leakage and pickup 
issociated with standard cables are frequently not rec- 
ognized by the plant or laboratory technician, who there- 
fore reports pressure measurements which are incorrect. 

A receptacle at the back of the chassis is connected so 
that auxiliary equipment such as alarm bells or relays in 


INSTANTANEOUS PRESSURE bursts from 10° mm Hg. to at- 
mospheric pressure have been survived more than 100 times by 
tests gages in manufacturer's tests. A protective relay with 
very short time delay automatically turns off the ionization gage 
filament when the pressure in the system exceeds one and one- 
half times the full-scale pressure for which the control is set. 


pump heater circuits can be controlled by the overload relay 
in the protective circuit for the ionization gage. The fila- 
ment emission is regulated at 1, 5, or 10 milliamperes at 
the operator's choice. Small pressure changes spot leaks 
without emission readjustment. 


National Research Corp., 70 Memorial Dr., Cambridge, Ma 


For more information circle No. 16 on Reader Service Card 





Herringbone Reducers Handle } to 1000 Hp 


These new herringbone gear speed reducers are avail- 
able in single, double, and triple reduction units with 
capacities ranging from 4 to 1,000 hp and center distances 
from 4 to 36 in. All shafts turn on anti-friction bearings. 
The output bearings of standard torque units are designed to 
carry medium overhung loads. Double-row, tapered roller 
bearings are used with special overhung load types. 

The gears are made of electric steel castings or high- 
carbon steel forgings. Pinions and pinion shafts are cut 
integrally from heat treated chrome-molybdenum steel. 
Efficiencies of over 98 percent are claimed for single 
reduction units. Applications are anticipated with con- 
veyors, generators, blowers, pumps, machine tools, cranes, 
hoists and agitators. Single reduction unit is shown at 
right. The herringbone driver and driven gears are seen 
with the cover removed. Herringbone gear transmission 
is designed for even tooth engagement and avoids gear 
side thrust and unnecessary wear. 


DeLaval Steam Turbine Co., Trenton 2, N. J. 
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Megohm Meter Maintains Constant Source Voltage 
























The new megohm meters feature an internal circuit de- 
igned to assure the user that the applied voltage is equal to 
tne specified voltage as long as the resistance of the piece 

nder test is within the range of the meter. Resistance tests 

nay be conducted with a known voltage. 

Two models are available in this meter. One contains 
an internal 500 \ measuring source, together with a 200 v 
source. The other model is equipped with a continuously 
variable measuring source ranging from 100 to 600 v d-c. 
A volt meter is provided for checking actual voltage being 
applied to test. This second unit is designed to test for 
resistance changes as the voltage is varied. 

The manufacturer intends these meters for production 
as well as laboratory work. Inclined control panels with 
specially designed meters and control markings are claimed 
to facilitate accurate, rapid readings. Two models similar to 
those listed above are available tor applications which re- 
quire a single constant-voltage test current. Within a given 
outside current resistance range, these instruments will com- 
pensate for external changes and hold the output voltage 
constant 











Industrial Instruments, Inc. 


17 Pollock Ave., Jersey City 5, N. J. 
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Sensitive Switch Saves Space in Tight Applications 


This new miniature plastic cased switch measures 49/64 
by § by } in. It is offered for applications where space 
or weight are factors. A pin plunger actuator is used with 
a circuit arrangement single pole, double throw. Terminals 

















are solder lug type. h 
Required operating force is 7 oz, maximum, with a 
release force of 1 oz, maximum. Movement differential is is 
.030 in., maximum, with a pretravel of 0.008 in,, maxi 3 
mum, and overtravel of 0.005 in., maximum. Electrical 8 


capacity tests indicate a rating of 5 amps, 115 to 230 v a-c, 

and 2 amps, 28 v d-c. Y 
The above characteristics are listed as tentative by the 

manufacturer. Applications are possible for cam, lever, 

pulley or direct pressure actuation in a variety of mounting 

setups. 





Micro Switch, Freeport, Lil. 
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New Resistors Sealed Against Corrosion 


These new resistors are coated with a vitreous enamel one side of the unit is lett free of enamel to expose a 
designed to withstand thermo-shock and corrosion by air, small arc of each turn of wire for contact. The under-sid 
humidity or salt water. The wire terminals are a special of each turn is firmly imbedded in enamel 
alloy, and are spot welded to the resistor body. Between Iwelve standard resistor terminals are available tog 


5 and 200 watts rating, 12 resistors are available in standard 
sizes. In this range, 11 mon-standard units are also 
available. 

Adiustable resistors are available in the same sizes with 
a choice of 3 contact bands. A straight, narrow siot along 
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Foot Operated Jack Develops 20 Tons Pressure 


_ - - ———4 


This foot operated hydraulic jack 
can develop up to 20 tons pressure. 
Both of the operator's hands are left 
free to do the work normally requiring 
an assistant. Both the pumping and 
control operations are under foot con- 
trol at all times. 

This new hydraulic jack has two 
speeds. A patented selector valve al- 
lows the operator to choose the right 
speed and capacity to suit the occasion. 


is contacted. 


of the ram. 


With the selector valve in the 
position, the foot pedal will force 
the ram out quickly until the work 
The unit then changes 
automatically from high to low speed 
to take advantage of the full capacity 
For 
selector valve can be set to the 
position and the jack will operate at 
high speed constantly. 

All working parts are made of high 


treated, 
Bulky part 
This extensive 
brings the total weight 
of the jack down to 10 lbs., including 
oil. The unit has g in. male pipe 
thread fittings with a spring at ea 
end. The finish is dark green crink| 
or such other as requested by the user 


W'ihtol Inds 


out’ grade, heat 
ground steel 
aluminum alloy. 


of aluminum | 


polished 


S are OI 


the 
wi” 


work 


light 
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Solenoid Trips Pilot to 


A solenoid-actuated pilot is featured in this valve as 
a means of avoiding direct pull of the solenoid on the seal- 
ing mechanism. Before the solenoid is energized, line 
pressure is always on the same cylinder pot with the other 
cylinder port open to exhaust. The cycle is reversed when 
the solenoid is energized. 

The 3-piece valve body is machined from drawn alu- 
minum and is easily dismantled. The continuous duty 
solenoid is replaceable and is claimed by the manufacturer 
to be capable of efficient operation when completely sub- 
merged in oil, with no deleterious after-effects. The seal- 
ing mechanism consists of a valve ring and Neoprene 
O-rings in which the chrome-plated control valve Bests 
This aspect of the mechanism is designed to minimize 
lubrication requirements. 

With a pull of 3 lb, the unit takes 0.96 amp at 220 volts. 
Air pressures of from 40 to 250 psi can be handled with 
the valve mounted in any position. The design allows for 
either continuous energization in one position, or long 
run, high speed operation. Weight is 53 lb and dimensions 
are 5§ x 3 x 54 in. In addition to the model illustrated, 
a sub-plate mounted unit is available at extra cost. 


Galland-Henning Mfg. Co., Milwaukee 15, Wis. 


Actuate Valve 


' 


iNLET AND EXHAUST PORTS are shown in this view of the 
unit with the cover removed. The operating solenoid and el: 
trical connections are on top of the valve body. Operation is 
not affected by the position the valve is mounted in. 
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When it’s time to specify piping... 
You save time by specifying CRANE 





















The reason is simple enough. Crane offers the world’s most 
complete line of quality piping equipment. Everything you 
need for your design is carefully arranged and cross indexed 
in one catalog. You never need wade through pages to find 
what you're looking for. If it’s piping, it’s in your Crane 





Catalog ... and it’s easy to find. 

Working with Crane as your one source of supply offers 
other advantages, too. In ycur plant, piping assembly oper- 
ations go smoother. Ordering and storekeeping are simpli- 
fied; replacements in the field are easy to get. Most important, 
your product acquires added value because it is Crane 
equipped. Machinery and equipment buyers know that Crane 
Quality means high quality. 

CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 








ch : > FOR STEAM HEATED or steam oper- 
Branches and Wholesalers Serving All Industrial Areas ated machinery, Crane recommends 


its line of Inverted Open Float Steam 


Traps. Small and compact, but with 

. & EVERYTHING IN PiPING FOR YOUR DESIGN bigh diecheoge enpoctes, sheee tape 
: ave only one moving part. ey wor 

p .«e FROM ONE COMPLETE LINE... CRANE evtomatically, require virtually no 





maintenance, save fuel while keeping 
steam lines hot and dry. Easy to install. 


SCREWED praca enna naan hog 
= FITTINGS es STEAM ' " ° 
"E TRAPS 


iw 
. a. | fF 
aria 
“# UNIONS 


tssi_@ 









ae =. ces RELIEF 
a = UNIONS “ VALVES 
" 
Circalateng unit. Poro-Seal casting 
sealer system b6y Tomcher Prodacts 
4 \ { 


( lilemes 





Conas 





ZEVERVTHING FOR 
EVERY PIPING SYSTEM 


VALVES + FITTINGS + PIPE » PLUMBING AND HEATING 
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“O” Ring Swivel Joint Has 40 Deg Angular Movement 


ring seal, this swivel 


Using an O joint is constructed 
to give 360 deg swivel action and 40 deg angular move 
ment. A union connection is employed and there is no 
packing ring to tighten. Standard “O” rings are recom- 
mended for oil, gas, air, water and steam (up to 350 F). 
For other services the manufacturer should be consulted. 
The fitting body is of bronze with chrome finish on the 
ball. Joints are available for 3, 4, 1, 13, 2 and 4 in. pipe. 
All sizes have female threaded connections except the § in. 
which is furnished with male thread on the ball. Although 
the mew joint has only recently gone into production, it 
has been extensively tested by the manufacturer during the 
past year. The overall length of the fitting varies from 
13 in. in the 3 in. swivel to 83 in. in the 4 in. swivel. 
Variation in OD is from 2,%, to 9} inches. Angular ad- 
justments are made by loosening the female member and 
setting the fitting to the required position. Union is then 
re-tightened. 

lohn G. Bell Co., 71 Angeles, Calif 


2 E. 6th St., Ll 
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Special Motors Used in Corrosive Atmospheres 


This new addition to the manufacturer's line of motors 
is designed for applications where corrosive fumes and 
liquids are encountered. 

Frames, brackets, hoods and other exposed parts are 
alkali-cleaned, hot-water rinsed, then rinsed in chromic 
acid spray. After drying, they are sprayed with phenolic- 
alkyd type enamel and baked. Additional protection is 
provided by a coat of gray enamel and two to four baked 
dips of thermoset varnish, followed by a final coat of gray 
lacquer. 

These motors use bronze split-hub, clamp-type blowers 
for corrosion resistance. Rotating neoprene slingers on the 
shafts between rear brackets and hoods are used to pre- 
vent the entrance of dirt or liquids into the bearing hous- 
ings. Stator windings are double-dipped and baked in 
thermoset varnish. All hardware is dipped in slushing 
compound prior to assembly. The gasketed conduit box 
can be rotated to meet installation requirements. 


Westinghouse Electric Corp., P. O. Box 2099, Pittsburgh 30, Pa. 
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Glass Throws Heat From Electrically Conducting Skin 


film, 16 millionths of an inch thick, 








This glass material is the result of 
research by the manufacturer in the 
field of electrically conducting coat- 
ings for glass. The new glass shows 
lower electrical resistance than was 
previously obtained, and is more stable 
and suitable for power dissipation ap- 
plications. Working temperatures of 
660 F are possible. 

The base material is “Pyrex” brand 
borosilicate glass. A metallic oxide 


is applied to the glass at high tempera- 
ture. The electrically conducting skin 
is generally transparent and either 
colerless or tinted in various shades 
of blue. It is applied to the base in 
uniform or non-uniform coats, as the 
application requires. 

The uncoated side of the glass 
radiates approximately twice as much 
heat as the coated side since the elec- 


trically conducting skin itself acts 

a metallic reflector. Electrical resis 
ity can be varied over a wide range 
during manufacture. The glass 
good corrosion resistance in the 
sence of reducing agents. Was 
with ordinary cleansers has no il! 
fects, although abrasives should 
avoided because of the thinness of 
oxide surface coating 


Corning Glass Works, 
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New Townsend Tufflok Nut Is Tougher 
Three Ways To Give You Tighter Grip, 
Greater 5 With Economy 


The quality, efficiency. and safety witl 
get im the new Towns nd Tufllok © it 


possible by the skill wnd  experene 


ost 


You get 4 tighter grip, greatel safety and econ- 
omy with the new Townsc = Puffiok nut It gives omy, you 


at less cost The exclusive Tuf- is made 
gained by The Townsend Company 8s the old 


manufacturer of small cold formed fastener in 
the | nited States This know how combine da with 
the background of The Nviok Corpe ation sn 
producing millions of lock nuts gives you the ad 
of a reliable source for yout lock nut 


you more sery ice 
{lok design’, plus the materials in the insert and 
nut body combine to give you the toughest lock 
iced for any Us© where nuts must 


nut yet prod 
iverse conditions. 


stay put under a variety of ac 
Hlere are the New Exclusive Features of the 
Townsend Tufllok Nut: 


1. Tough herago" insert won't turn in its seat, 
grip on the bolt at all The new Townsend Tulllo 
hex wonal treated insert and spect al & 


vantage 

requirements 

k nut with ex liusive 
ld forged 

hine screw sizes “\ 1 


PALL plated This line 


gives you positive 
times Specially treated insert resists mots- 
ture, oil and dt ying out. Special inserts where body is available in ma 
spect il applications are required. through $<”, cadmium ol 
Tough, one prece cold forged nut has exclusive will be inc reased in the ne ar future 
petal design to assure positive insert staking. : 
Tough threads cut in cold forged steel are For longet eve with gre — safety and coon 
etronger, spin on easier, resist galling, Spee omy specify Townsend Tufllok Nuts Write to 
up application and also afford more reuse. 1 complete information 


THE TOUGHEST LOocK NUT EVE 
Tow o™ 


femark of the 


day for samples an 


e PRODUCED 
end Company 


* Licensed under The N ylok Corporation patents Tufflok ts 9 trv 


Call or write today to: 


COMPANY _— ESTABLISHED 1 816 


New Brighton. Pa. 





Chicago 38, Lil. 
P 


NEW COMPONENTS—MATERIALS AND PARTS... . Continued 





Tramrail Trolley Cuts Friction 





A oO 


te 


THE TROLLEY YOKE swivels freely at the kingpins to prevent A REDUCTION IN RUNNING DRAWBAR PULL of 10 lb 
binding of the wheel flanges on curves. The four wheel unit per ton is claimed for these tramrail trolleys. Wheels are 
with a 16 in. wheelbase is standard, but heavy duty, eight wheel chilled cast iron, 4} in. tread diameter, with straight flanges 
trolleys and 36 in. wheelbase trolleys are also sold. The use of and pressure-lubricated, anti-friction bearings. Treads are 
channel-shape, steel plate load bars cuts the weight of the — slightly crowned to protect track edges. The trolley yoke is a 
trolley for the same load capacity. Applications are expected modified tube design, made from two steel stampings, welded 
in tramrail systems, transfer bridges, and tramrail cranes. Alloy back to back. Electric, pneumatic, or manual hoists are used 
steel rails are furnished. The Forker Corp., 2061 Random Rd., Cleveland 6, ( 
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Adjustable V-Belt Pulley Locks Solid 











This adjustable diameter V-Belt sheave utilizes a tapered Locking 
shaft bushing and a tapered sleeve to rigidly lock into screws (2) 
a single ‘‘solid’ sheave. The new pulley is designed to 
eliminate vibration, noise, and metal peening through a 
positive assembly in which no clearances are left between 
parts when the unit is locked and operating. 
The split shaft bushing is tapered to adopt the sheave 
to undersize or oversize shafts. Quick breakaway in dis- 
mounting and positive clamping action on the shaft are ' aan 
also claimed. Locking action is accomplished by the two =a | 


locking screws shown in the illustration. -— © & “AK a Hf ee, 

The split-taper sleeve provides the locking force to hold | 4 ab 
the flanges to the hub. When the bushing is pulled in 
tight to lock it on the shaft, the wedging action expands 
the taper sleeve against the flanges, making the entire 
unit a ‘‘solid’’ sheave. 

With the unit loosened, pitch diameter adjustment is 
accomplished by turning the adjusting collar with a spanier 
wrench. This collar is connected by a RH thread to the 
outboard flange in each V-belt groove. The inside thread 
of the adjusting collar is LH, and ties to the inboard flange 
in each belt groove. Thus, turning the collar simulta- 
neously moves all flanges to increase or decrease the pitch 
diameter of the sheave. V-belt alignment is maintained at 
all times. 

The new double-taper, adjustable diameter is offered for 
severe drive conditions. It is available for most standard 
and a wide range of adjustable-diameter drives. 


V-belt flanges — 


American Pulley Co., 4200 Wissahickon Ave., Phila. 29, Pa. 


For more information circle No. 27 on Reader Service Card 
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or Constant Tension Wind-up | 


\ 

For winding @ 6 

applications in: \ v4] 
KC ¢ 


Textile Industries 
Printing Processes 
Paper-Making Machinery 


. Wherever roll diameters 
vary and constant lineal speed 


and tension are required. 





The Hydro-Wynd combines an hydraulic 
coupling with a planetary gearset to master- 
mind the delicate job of maintaining pre- 
determined tension and speed on wind-up ap- 
plications, without constant adjustments. 
In order to maintain constant speed and 
constant tension on the material to be wound, 
the Hydro-Wynd automatically balances 
speed-torque requirements in the drive to the 
spool shaft—eliminates the need for constant 
manual control. 
See your Twin Disc Dealer for full informa- 
tion about the new Hydro-Wynd for your 
winding application, whether it’s wire, plas- 
. P Uniform tension held automatically throughout roll build-up —con 
tic, thread, paper or yarn. Currently available venient operator contro! of tension over o wide speed ronge 
Hydro-Wynd units, singly or in compound, an quaty Com —recued eatety Gaend: Hae Ge paternanss 


report on a Hydro-Wynd installed on a Morrison Tenter Frame in a 
are capable of handling up to 7.5 horsepower. large Southern textile finishing mill, 


Twid(pise Clutches & Hydraulic Drives 


BRANCH OFFICES: CLEVELAND + DALLAS + LOS ANGELES + NEWARK - NEW ORLEANS + SEATTLE + TULSA 
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Time Delav Device Automatically Restarts Motors 


This new motor control accessory, 
is designed for use with a separate 
motor starter and pushbutton station 
to provide automatic restarting of a 
motor after a momentary voltage 
fluctuation or power failure of a few 
seconds duration. If the power failure 
is prolonged more than a few seconds, 
the relay circuit “times out’, discon 
necting the motor from the line, 
thereby protecting operators and ma 
chinery from unexpected restarting of 
the motor upon restoration of power 
Use of this time delay low voltage re- 
lease device prevents needless shut 
downs caused by momentary power 
failures 

Automatic restarting is assured it 
the voltage returns to 85 percent of 
normal within the time for which the 
device is set. It can be adjusted to 
give approximately 2 sec or 4 sec time 
delay. A feature of the design is that 
one device can be used with any num 
ber of pushbutton stations for opera 
tion of a motor starter from several 
remote locations. 

The new devices are available in 
NEMA Type I general purpose (sheet 


steel} enclosures or in NEMA Type _ trol of ac motors rated up to 
VII explosion-proof (cast iron) en horsepower. NEMA Type I shown 
closures for Class I Group D_haz- 

ardous locations. They can be used 

with a suitable motor starter for con 
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Rotary Actuator Operates A-C or D-C 


This electric rotary actuator, operat- 
ing on either low voltage d-c or 110 v 
a-c has been redesigned into a more 
compact unit weighing 2} lb. The 
standard gear ratio produces 350 in.-lb 
operating torque through 180 deg 
maximum rotation. Static capacity is 
stated as exceeding 1,500 in. lbs. This 
unit incorporates zero backlash out 
put, a magnetic brake, built-in ex- 
ternally adjustable limit switches and 
potentiometer, and a radio noise filter. 
Accurate and sensitive positioning or 
electrical synchronizing controls are 
available. Provision for mechanical 
synchronizing in pairs is optional. Ap- 
plications for the improved unit are 
expected in the aircraft industry on 
remote reading and positioning de- 
vices, where accurate rotation control 
is needed. 


4irhorne 
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Take advantage of experience the next time you have a problem involving Plastics. Five 


of the key people here have a total of more than 75 years experience in this business. 





We offer all of the services you need—designing, 
Q-B Says: 


die-making and molding—all under one roof. |The next tame you are stymied 


“Ve se 2 A : nm, 
It pays to utilize our ‘“‘know-how’’. After aceite 
Hand your headache to Cubee 


all, Plastics is our business. Call ‘‘Cubee’’ the next | He can wipe away that frown.”’ 








time you are planning in Plastics. 


QUINN-BERRY CORP. 
2666 West 12th Street 
ERIE, PENNSYLVANIA 


Branch Offices 


MR. HARRY R. BRETHEN MR. W. A. HURTIENNE PARAGON SALES COMPANY 
11341 Woodward Avenue 4753 Broadway 111 S. 22nd Street 
Detroit, Michigan Chicago 40, Illinois Philadelphia 3, Pennsylvania 
Townsend 8-2577 Longbeach 0028 ittenhouse 6-5699 
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CASTINGS 


I oe _ 
SHENANGD-PEHN C*efugal wey 7m Saves 


Bronze end bushings, left, as well as 
large cast iron mandrels, above, (shown 
with bushings in place) were cast centri- 
fSugally and finish machined by Shenango- 
Penn, evidencing wide flexibility of 
Shenango-Penn centrifugal technique. 
Used in forming composition pipe, 
mandrels must withstand repetitive high 
pressures and stresses. 


For high pressures, 
high stresses... 


F you need rolls, or any sym- 

metrical or annular parts 
requiring unusual strength, uni- 
formity, wear resistance or free- 
dom from porosity and defects, 
check with Shenango-Penn. 
These very qualities are inher- 
ent in the carefully controlled 
Shenango-Penn centrifugal cast- 
ing process. You stand to save 
time and money... to avoid need- 
less trouble. 


Check also on Shenango-Penn’s 


modern machining and finishing 
service. It combines complete 
facilities and year; of specialized 
experience to meet your specifi- 
cations with over-all precision... 


another time-and-money saver! 


For free descriptive bulletins, 
for specific data on ferrous or non- 
ferrous work, large or small, semi 


or finish machined, write to... 


SHENANGO-PENN MOLD COMPANY 


686 West Third Street Dover, Ohio 


Executive Offices: Pittsburgh, Pa. 


SHENANGO (4) PENN 





ALL RED BRONZES 
MONEL METAL 
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New Parts and Materials continue 


Two Pole Multi-Breaker 
Extends Circuits 


This new -pole multi-breaker 
offered to extend « t arrangemet 
on the manufacturer's standard lo 
centers. These can now be extended 


include up to a maximum of thr 
double poles in combination with \ 





ous single pole circuits for lightin 
loads. The new unit is a thermal 
magnetic, common trip | 
ing only one operating hand 
use with 220 v loads 





Square D Co., Detroit 11, Mi 


For more information circle No. 30 on 
Reader Service Card 


New Resin Is Processed 
At 300 Deg F 


Possessing high thermoplasticity, 
solubility and good processing chat 
acteristics at moderate temperaturc 
this new product introduces the proj 
erties of Geon polyvinyl chloride res 
into another product range where her« 
tofore certain material limitations have 
restricted its use. It can be extruded 
calendered or molded in unplasticized 
form and at temperatures under 30 
Fahrenheit. 

Vinyl resins are unaffected by water 
grease, oils, ozone, salts, alkalies 
acids, oxidizing and reducing agent 
in fairly high concentrations and 
relatively high temperatures. T! 
chemical inertness of vinyls is claime 
to be unequalled in rigid plastics. 

The vinyls are also noninflammab|k 
Other properties include high diel« 
tric strength, good insulation prope 
ties, excellent impact resistance, at 
superior abrasion resistance. 

Some applications in which the n« 
resin is expected to find a ready ma 
ket are phonograph records, rig 
sheet and piping, and even protectiy 
coatings and adhesives. The he 
stability of the new resin for lon: 
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EASILY FORMED ...READILY FABRICATED ... WHEREVER USED 


~ 


\ 
m 
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PRECISION TUBING INCREASES INSTRUMENT ACCURACY 


Here are just a few of the many products 
where you'll find Precision tubing being 
used. 

Designers are choosing Precision tubing 
because of its accurate 1.D. and O.D.—re- 
duced weight—suitability for painting and 
plating —increased strength and durability 
—mirror-like finish—and the fact that it is 
supplied in... 

MANY SHAPES, SIZES, ALLOYS! 
SHAPES: Round or rectangular, oval or 
square, and special shapes. 


SIZES: 0.500” to 0.010” O.D.; wall thick- 
nesses down to 0.0015”. 
ALLOYS: Available in most alloys, includ- 
ing aluminum, copper, brass, phosphor- 
bronze, nickel-silver, cupra-nickel, nickel, 
monel, Ni-Span-"C” and stainless steel. 
Specify Precision when you design a new 
product or redesign an old one and small 
tubing has a job to do. You'll get tubing 
that’s easily formed . . . readily fabricated 
wherever you want to use it. 
Write us—NOW —for the full facts! 


PRECISION TUBE COMPANY, INC. 


3824-26-28 TERRACE STREET 
WHEN PRECISION COUNTS 


PHILADELPHIA 28, PA. 
COUNT ON PRECISION 


W/E) 


PRECISION TUBE COMPANY, INC. 4 
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your precision 
metal parts 


made by 


TORRINGTON 


Special equipment and volume pro- 
duction enable us to save for you on 
a wide variety of precision parts made 
to order. 

Typical are mandrels or spindles 
for mounted grinding wheels, abra- 
sive points, felt wheels. Shank diame- 
ters to .500”, close tolerances, center- 
less ground if desired. Chuck ends 
rounded, no burrs. Sharp, clear uni- 
form knurls. Concentric tapers. Man- 
drels accurately hand-straightened. 

Send your prints and specifications 
today fora prompt quotation, and ask 
for a copy of “Precision Metal Parts”. 

THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 


Send coupon today 
for your free copy 
of this booklet. 


——ome ——— —_— — a 
Name 
Firm— 


Address___ 
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New Parts and Materials continued 


makes it through 
compounding, to 
molding. as 
extrusion compounds 


1 
periods possil le, 


proper produ ( 
transparent well as cal 
endering and 
Possessing good clarity, it can be used 
to produce clear, rigid sheet or piping 
Low cements can also be 
formulated by dissolving the new resin 
in solvent mixtures of acetone and 
an aromati component. 
B. F. Goodrich Chemical Co. 
: 


4 Rose Bldg., Cleveland 15, Ohio 


Viscosity 


For more information circle No. 31 
On Reader Service Card 


Thyratron Voltage Controls 
Fractional Hp Motors 


This simplified thyratron type motor 
speed control system operates dc mo- 
tors from the ac line. Shunt wound 
type 115 v motors of from one thou 
sandth to one tenth hp may be con 
trolled over a speed range of better 
than 50 to 1 with nearly constant 
speed versus torque regulation. A 
physically identical model is available 
for operation from the 220 v line to 
control dc motors of the shunt wound 
type up to one sixth hp. The speed 
range is the same for either unit. 

Full wave vacuum tube rectified ck 
is filtered and applied to the motor 
field. This rectifier system eliminates 
the field weakening problem associated 
with disk type rectifier sources whose 
output voltage becomes lower with 
age. A thyratron controlled variable 
voltage is supplied the armature to 
vary motor speed from base speed 
downward. Feedback to eel 
constant output voltage versus load 
results in regulation characteristics not 
achievable in many other control 
systems. 

The power supply cabinet for this 
system is made as a separate unit and 
may be mounted at any convenient 
point removed from motor location, 
when desired. This cabinet measures 
8 x 8 x 4 in. and may be wall mounted. 
Power supply chassis is removable. 

The control station case which may 
be mounted near motor or near op 
erator’s other hand-type controls is 


> a 


WEL-MET MAKES 


BIG ONES, TOO |) 


FROM POWDERED METAL 


Sliding sleeve for machine tool 
clutch. Made from sintered 
powder, oil-impregnated. No ma- 
chining or finishing. More than 
ample strength. 


iron 


... and those requiring 
very close 
. tolerances 


ta 


Actual 
Size 


Automobile oil pump 
rotor. Made from sintered iro: 
powder, to extremely close tole: 


ances. 
FOR Setter 


POWDER METALLURGY 


WEL-MET 
Company 


141 GOUGLER AVENUE 
KENT, OHIO 
JuNE, | 
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New, Unique Simplicity!... 


in custom-engineered 


Through basic engineering developments, Brown 

y CTR NI ? & Sharpe custom-builds uniquely simple inspect- 
E LE 0. Cc ing and sorting machines for precision parts. 
Machines of this description made by Brown & 


Sharpe have the advantages of simpler, sturdier 


a ) by a 
IN SCPE C ? IN (x construction; more stable adjustments; and easier 
a _*. rs a 


manipulation of sensitivity. 


AND SORTING This modern equipment can be designed and built 


to meet individual needs for: 
1. Manual loading and disposal 


EQUIPMENT 2. 


3. Automatic loading and automatic disposal 


Manual loading and automatic disposal 


Why not turn over your problems of providing 
efhcient gaging and sorting equipment to Brown 
& Sharpe? Send an outline of your requirements. 
Learn what Brown & Sharpe can offer in custom- 
engineered equipment. Brown & Sharpe Mfg. Co., 
Providence i, R. 1., U.S. A. 





This single-motor, compact machine automatically 
gages and sorts antifriction bearing rolls. It rejects 
rolls above or below manufacturing tolerance and 
separates accepted rolls into 5 sized categories, in 
increments of .00002”. 


ae 
This machine gages and sorts straight sleeves — measuring for length as 
well as diameter at. both ends. The sleeves are segregated into four 
categories. 1. Oversize and undersize in length regardless of diameter 
2. Small in diameter at either or both ends. 3. Large in diameter at 
either or both ends. 4 Good sleeves within tolerance 
The machine has a production rate of approximately 3000 per hour 
The capacity is adjustable for different lengths and diameters. It is loaded 
manually with automatic disposal. 


BROWN & SHARPE =&s 











can see the difference 


{ 








exclusive with 


HOOVER BALL BEARINGS 


The photographs reproduced above are magnified one 
hundred times so you can see the difference between 
ground, polished and honed raceways. The process and 
the special machines for the honing operation are exclu- 
sive, patented, Hoover developments. Honing by Hoover 
goes far beyond grinding and polishing to achieve a sur- 
face that assures amazing quietness plus 90 per cent 
longer bearing life... 30 per cent greater load capacity. 
That’s why Hoover Ball Bearings are the choice of dis- 
tinguished American manufacturers of fine ma- 
chines and equipment. 


The Hoover Engineering Manual will be mailed 
free to engineering and purchasing executives re- 
THE ARISTOCRAT questing a copy on their business letterhead. 


New Parts and Materials continued 


2 x 2 x 4} in. long. The speed co 
trol potentiometer, pilot light and id 
switch are contained in this contr 
head. The idle switch allows the o 
erator to stop motor and start aga 
for preset speed without changir 
speed setting. Speed change is 
complished by turning a control p 
tentiometer with a torque requiremer 
of less than one in-oz. 
Servo-Tek 
Goduin Ave 


For more information circle No. 
On Reader Service Card 


Magnetic Starter Has 
Built-In Disconnect Switch 


These combination magnetic starter 
are equipped with disconnect switche 
in the fusible or non-fusible type. Th 
new motor starters are for industria 
and commercial use where a magneti 
full voltage starter coupled with dis 
connect means at starter location 
preferred over separately mounte 
components. 

Starters with fusible  disconne 
switches fulfill NEC requirements fo: 
motor branch circuit over-current pro 
tection, disconnecting means, moto: 
running over-current protection and 
motor starter. Non-fusible starters 
meet these same requirements except 
for motor branch circuit protection 
Components arranged in NEMA Typ 
1 General Purpose Enclosures are in 
ternally pre-wired and accessible. 

Starters are available in four stand 
ard sizes to 5O hp, 3 hp, 550 v, 60 c 
maximum. Standard operating coils 
can be supplied for 110, 220, 440 and 
550 v service on frequencies of 25, 50 
or 60 cycles. All standard starters are 
equipped with manually reset over 
loads. On special order, automatic 
reset overloads, local control “‘start 
stop” pushbottons or “hand-off-auto” 
selector switches can be furnished. 

Ward Leonard Electric C 
Mount Vernon, N. Y 


For more information circle No. 33 
On Reader Service Card 


Composition Disk Seals 
New Valves 


This new line of globe, angle and 
check valves has been designed for 
liquid petroleum gas service. It has 
been tested and approved by the 
Underwriter’s Laboratories, Inc. for 
use on LP gas up to 250 psi. 

The disk is of synthetic compos 
tion for use with petroleum products 
Soft enough for tight seating, it is de 
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Looking for Ways to Simplify Design 
and Cut Costs of Machine Parts? 




















ERE are some thought starters on how typical sible to eliminate ma 
machinery parts like containers and covers can be needed with other metho 
built stronger, lighter and at lower cost with are weiding. less material is required 
Shop fabricating methods are also greatly simplified since operating parts. 
component parts are sheared and formed from sheet steel, Arc welding produces solid, 
then held in simple clamp type fixtures and are welded. give dependable, trouble-tfre 


Through the use of arc welded design, it becomes pos- possibilities for lox 
































For ‘Thought Starters on Welded Design”, available te engineers and 
THOUGHT STARTERS designers upon request on your letterhead, write 


FOR THE LINCOLN ELECTRIC COMPANY 
MACHINE DESIGN Dept. 32, Cleveland 1, Ohio 





Sales Offices and Field Service Shops in All Principal Cities 
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ocd Cala _ 
Pa(-.*) + SoNTOM MOLDING COMPANY 
Vaus oan wast 0am? = 

~ TABLES 

INVOLVING 

DECIMALS 





FREE J A REAL TIME SAVER 


for YOUR CALCULATIONS 


By popular request, we have reprinted 
from our Plastics Handbook, a 4-page 
folder, containing exceptionally detailed 
Tables Involving Decimals. 


Here’s what they contain: 


Tables ... 
by 1/64” increments up to 3” 
by 1/32” increments up to 5” 
by 1/16” increments up to 9” 


Equivalent... 

Fractions 

Decimals 

Millimeters 

Areas 

Circumference 

Spheres — surface and volumes 
Write or phone us today for your free copy. 
It’s 3-ring punched to fit your notebook. 


THE BOONTON MOLDING COMPANY 


Boonton 2, N. J. 
Boonton 8-2020 


MOLDERS OF MOST PLASTICS BY MOST METHODS 





New Parts and Materials continued 


signed to have the stiffness and re 
silience to withstand hard wear. The 
disk is held firmly in place and rein 
forced against strains and distortion 
by the retaining nut with its wedge 
shaped collar. The disk is also ce 
mented into the holder as an added 
precaution. Sizes from } to 2 inches. 

The packing used in these valves 
Is one-piece molded asbestos. Spec ially 
suited for LP gas and other volatile 
liquid services. The packing box is 
featured by ample capacity to ensure 
long-lasting seal. 

Crane Co., 836 S. Michigan 


Chicae 5. Ui 


For more information circle No. 
On Reader Service Card 


Photoelectric Control 
Features Forward and 
Reverse Circuits 


For versatility in satety applications, 
this photoelectric control is supplied 
with forward and reverse circuits so 
that tube replacement is indicated by 
either an energized or de-energized 
relay. It is available with a phototube 
integral with the control or located in 
a separate housing. 

The double-pole, double-throw re 
lay operates from 115 and 230 \ 
supply. Designed for high-speed 
operation, the relay is actuated in 
1/20th of a second by L 30 and 40 
AD 1 light sources at 10 ft and by L 
60 light source at 20 ft. 

The maximum rating is 10 amps, 
115 v, ac, 5 amps, 230 v, ac, non 
inductive, 4 horsepower. 

Photoswitch Inc., 77 Broadway, 


Cambridge 42, Mass 


For more information circle No. 35 
On Reader Service Card 
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RAYTHEON 


Fractional hp 


MOTORS 


“Count on Raytheon to run it.” 
That’s what design engineers are 
saying. They’re the men who ap- 
preciate the Creative Craftsman- 
ship that goes into Raytheon frac- 
tional hp motors. Concentrated 
power in a smal] package —depend- 
able performance at the shaft— 


concentrated power those are the Key words in Ray- 


MOTOR 


Propuct 


theon design and engineering. 
When you want to run things, 
FANS, BLOWERS, HEATING 
EQUIPMENT, appliances or what 
have you—count on Raytheon 
motors to do the job. Call on 
your Raytheon motor representa- 
tive for consultation on your 


specific application. 


RAYTHEON TYPE 350 
SHADED 2-POLE, 3000 rpm 
MOTOR. 


RAYTHEON TYPE 330-S 
4-POLE, 1/10 to 1/50 hp, 
3550 rpm MOTOR. 


RAYTHEON TYPE 470 
SHADED 6-POLE, 1 0S0 rpm 
INDUCTION MOTOR 


Type 230 Shaded 2-Pole Motor. For continuous duty without fan cooling. 1/200 

to 1/50 hp at 3200 rpm. Flat Speed Torque Curve and High Starting and ; ull 

Up Torque ore choracteristic of all Tlype 230 Raytheon motors. Efficiency is almost 

double the value ordinarily obtained in shaded two-pole motors of this type. 
Write for Data Bulletin 1000. 


RUSSELL ELECTRIC COMPANY 


DIVISION OF RAYTHEON MANUFACTURING 
4501 So. Western Boulevard Dept. F-22 Chicago 9, Illinois 
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TROUBLE-FREE 


for the Life of Your Product 


Seven new models—! to 65 amperes 
Millions of contacts assured 

Smaller in size—increased in capacity 
Positive “Make and Break’ contact action 
No deterioration from inactivity 

Moisture proof if desired 

Withstands high temperatures 


coéQurakool 


MERCURY SWITCHES 


See Telephone Directory for Local distributor 
or write 
DURAKOOL, INC. * ELKHART, INDIANA 


onumeenines i, 
WHEELS 


Wheels and Axles are our business, and our 
engineers are well qualified to recommend the most 
efficient assembly for your product. 2 

Our factory is modern and tooled for low *4 
cost production. We have supplied manyfacturers in ae 
many different industries for more than 50 years. 

Standard or Special, ELECTRIC Spoke-type 
or Disc Wheels are built for most types of portable | 
equipment. Pr ot 

Send us your specifications and we will * 

submit our recommendations. 


% + >t OF OO 
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ELECTRIC WHEEL CO., 2910 Pine, Quincy, Ill. 
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Aircraft Production Design 


th é Edite ’ 

You will, no doubt, be interest 
in an article I ran across in the Febr 
ary issue of the Engineering Exp: 
ment Station News. Authored by P: 
fessor Frank Mallett of Ohio St 
University, the article, “Aircraft Pr 
duction Design’, said, in reference 
editorial coverage of production 
sign: 

A literature survey for the 
nautical field shows again 
remarkable lack of emphasis on 
duction design. There are no boo} 
that deal with the subject in its proj 
sense. A few pamphlets have 
written on certain special topics, p 
lished usually as a customer service 
such companies as the Al 
Company of America and the 
tional Nickel Company, and are cor 
cerned more with the manufactur: 
processes than with production desig 

“In the periodical li 
the Journal of the Aeronautical 
ences production design is virtua 
unheard of. It is natural that at 
level the other phases of design, alor 
with their background subjects s 
as dynamics, fluid mechanics 
elasticity, should dominate. Howey 
even at this level there are product 
design problems needing treatmer 
as has already been mentioned 

“In the commercial periodical fie 
some attention has been paid to pr 
duction design. If any one magaz 
should be singled out for its covera, 
of this subject, it is Propuct E 
NEERING. | 


terature, such 


Ed—Needless to say, we are happy ¢ 
hear about Professor Mallett’s sta 


ments. 


Three More Gear Factors 
To the Editor: 

The article by Mr. Davis M. Wor 
in your March 1950 issue gives an | 
teresting approach to the problem 
“Determining Gear Tooth Surfa 
Durability”. His method, like Buc! 
ingham’s, takes the realistic viewpo 
that gear capacity is determined 
hardness of material, required lit 
(revolutions of pinion), and accura 
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continued 





ir Readers Say 


the gearing. Many other gear for 

ilas in widespread use are deficient 
glecting one or more ot these 

ms 

Before commenting further, I be 


ve the formula at the bottom of 


umn three, page 104, should con 
in a second “plus” sign in the de 


yminator to read as follows 


O05 (C+H : 
Ws= : ae 
005 +vVC+ 
There are three additional factors 


at should be considered in establish 


g a gear rating 

(1) What is the nature of the load- 
g on the gear train? It is a well 
stablished fact that gears between a 
eciprocating engine and an air com 
ressor will carry much less load than 
icse between an electric motor and 
generator 

(2) What margin should be allowed 
yr safety? Where human life is at 
take or valuable power plant equip- 
nent would be idled, gear failures 
innot be tolerated. In many tools and 
ippliances, gears can be designed with 
he expectation that they will wear 
ind require replacement 

(3) What materials should be 
hosen? Some 200-Brinell gears may 
perate better than those with a hard- 


| 


1ess Of 400-Brinell. Case depth, grain 


size, residual stresses, alloy content, all 


aave a profound effect on whether or 
rot a gear will perform in accordance 
with its hardness. The slope of stress- 
ife curves varies considerably for dif- 
ferent materials. 

Comparing Wood's formula with 
Buckingham’s, it is apparent that each 
plots curves that soon tend to be 
isymototic to a certain line. As the 
itch line velocity approaches infinity, 
the ratio of dynamic load to nominal 
oad becomes 


We C+20" 


—$ = — - Wood 
Ww i 
Wa re FC +2W Buckineh 
anc W = W sucKINgham 
where W" = lb per in. of face 
W = total load, Ib 
F = face width, in 


Wa = equivalent load, |b 
C = constant (dependent on 
tooth errors and elasticity 
of material 
If values for this ratio are calcu- 
lated for different conditions of tooth 
loading and face width, both Wood's 
and Buckingham’s formulas approach 
the same asymototic value as the pitch 
line velocity approaches infinity 
The principal difference in the two 
formulas is that Wood's approaches 
the asymotote more rapidly. The table 
below shows this general tendency, 
assuming a value of i,000 Ib per inch 
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FORCE OF Of1 ROTATING * 
MOTOR DIRECTLY IN 
DIRECTION OF ROTATION 


4 
INLET OF 
our.er 


CHECK THESE FEATURES 


® DUDCO MOTORS operate down as 
low as 10 or 15 RPM at high torques 
often eliminating the necessity for 
gear reduction units 

Starting torque is over 93% of theo 
retical torque 

@ Torque ratings from 9 lb.-in. to 550 

lb.-in. per 100 PSI available 


@ Quiet operating even at 3600 RPM 


® Smaller size for ease of application 

@ Overall mechanical efficiency 85°. 
at 1200 RPM, 77°. at 100 RPM atter 
long use 

® 120 HP available at 800 RPM 

@ Hydrauliically balanced for long 
life—-without any mechanical means 
for holding vanes out against the 
stator ring 

® Rugged reversible service is com 


mon application 








Name 





Company 
Address 





Please send me catalog and motor data sheets: 






VANE-TYPE 


NOTE HOW PRESSURES (F 
INLET Of8 AND OUTLET PRESSURES 
ourer BALANCE BACH OTHER 
NO SHAFT (OAL 


La NLET PRESSURE 
v- OUTLET PRESSURE 


Dudco Vane-Type Motors operate by direct force of the fluid against the 
vanes. The fluid enters through ports which are diametrically opposed, to 
balance shaft loads, and discharges in the same manner. Notes included with 
the above figure relate to fluid motor construction. Pump operation is similar 
with the dual vanes bearing radially outward with positive forces which 
while adequate for pressure sealing, are balanced hydraulically to eliminate 
undesirable wear producing thrust against the ring. 


CHECK THESE USES 


Lumber Resaws slitters 
conveyors carnage teea 
works 

Cannery (Box dumpers. fruit 
conveyors). 

Machine Tools (Thread tap 


ping. lapping. indexing. bend 
ing machines, etc 

Chemical (Centrifuge, mixers 
agitators, screw conveyors). 
Mining Equipment (Traction 
Shoveling). 

Trucks Hose reeling, con 
veyors 


Railroad Work Equipment 


Drilling Rigs (Rotary table 
cathead, winch 


And many more 


DUDCO’S over 100 field representatives stand ready to assist in the application of 
Vane-Type Motors and Pumps to your equipment 


Write today for our complete catalog and our handy fluid motor data sheets show 
ing HP output and speed vs. volume and pressure required 


v 





PRODUCTS COMPAN 


1784 E. Nine Mile Road * Hazel Park, Mich. 























































STAINLESS 


STEEL 
FASTENERS 





MADE RIGHT — . 


By specialists in stainless steel 
since 1929 


PRICED RIGHT — 


Because ALLMETAL uses mod- 
ern equipment—including cold- 
heading machines—devoted 
solely to stainless. 





RIGHT COMBINATION 


For solving fastening problems 
quickly, economically 


Allmetal has the fasteners you 
want. Stock items, including 
Government and ‘‘AN” specs, 
shipped immediately. Prompt 
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f 
ee 


delivery on various types of 
Phillips Recessed Head screws 
and specials. Switch to All- 





metal Stainless Fasteners when 
you switch to Stainless! 


Use our “Rush Order” f ” | fe 
direct wire service — Send ~~ S ceo.” 
telegrams to “‘Allmetal ae , he 
Screw Products — WUX — — ; § 
New York.” — that’s all — ee 

~~ . 4 a ‘ 
~~? 


~ 


WRITE FOR CATALOG 49F 








“ MANUFACTURERS 
a xia? 


€ 
33 GREENE STREET. NEW YOR K 





SINCE 


1929 


132.N. WW 
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Formulas such as those of Wo 
and Buckingham can only be justifi 
it the gears are rigidly connected 
stiff shafts having considerable 
ertia. Buckingham has developed m« 


complex formulas that permit shaft 


stiffmesses and rtias conne 
apparatus to be evaluated. This mak 
it possible to calculate a more 
dynamic load 

It is interesting to note that Wo 
would not rate a high speed’ gear 


on a turbine-driven ship up to presé 


practice. These gears with ten or more 


inches of face width and pitch-| 


speeds up to 20.000 ft per min w 


carry, for several billion cycles, load 


that are about twice what Wood's fi 
mula would give. And, these ge 
have a high margin of safety 


Tests recently conducted show cor 


clusively that certain aircraft gas t 
bine gearing with errors in the ord 
of 0.00025 can operate with a dynan 
load ratio as low as 1.25. Pitch-lir 
speeds were 3,000 to 7,000 ft per n 
Wood's formula would give a r 
of about 2.25 

In some cases, gears will fail w 
little or no applied load. No know 
formula will predict their performan 
The only solution is to find 


“formula” that will enable the parts 


to be manufactured more accurate 


In general, Wood's formula is co: 


servative for high precision gears w 
smooth sources of power. It is an 
provement over some 
common us¢ 


formulas 
Several factors are 
covered; such as, tip modification 
bending’, speed required to devel 
an oil film, sources of power, stiffn 
and inertia of connected apparat 
margin of safety and materials 
D. W. Dup! 
Gear Engineering D 
General Electric ( 


REFERENCES: 

1. “Modern Marine Gears” by ] 
Zrodowski and D. W. Dudley, Tra 
actions of Society of Naval Archite 
and Marine Engineers, 1950. 

2. “Modification of Gear Too 
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Reduce Costly Motor Failures! 


on Electro nek motors 
money-Saving stamina... 
trouble-free dependability 
















Now you can cut down electric motor failures— 
so costly in down-time and repair expense. 

Electro Dynamic industrial motors assure you 
actually much longer service and sure-fire, 
trouble-free operation—because they have extra 
2D. REPORDEP EERUETENL METER. Fer esn cater enincry —«-/ SBE: Thybo uh Whose mates eee ee 
industrial conditions not requiring protection from splashing tough—at the windings. 

liquids or from atmosphere laden with dirt of metal chips. Half a century ago, Electro Dynamic began 
a ———— 5 aeRO REY building electric motors for submarines. As 
* submarines developed and cruising ranges in- 
SPLASH PROOF i 4 o 
Sos tatitieiinen eine creased tremendously, E. D. windings — “the 
the motor is subjected heart of the motor” — had to be made tougher 
to splashing liquids or and tougher to keep pace with the requirements 
~~ eeieshaend of gruelling undersea service. Thus special skills 
and superior insulating materials now go into 
E. D. windings to give E. D. motors the added 
strength, endurance, and vital dependability 
needed aboard subs and the many new ships 
equipped with E. D. power. 

Today you can benefit from these great ad- 
vances in electric motor manufacture. For E. D. 
industrial motors inherit all the qualities of 
toughness, long life, and dependable perform- 
ance that have Leen developed for the famed 
sea-going units. 





ie. tan tee) 


a ES 


ra TOTALLY ENCLOSED 
ad (Fan Cooled) 

¥ For use in dirt-laden 
= atmospheres, especial- 
| ly where the installa- 
z tion requires a motor 
4 of compact dimensions. 
4 


TOTALLY ENCLOSED 



















n . 4 E. D. industrial motors are built in a wide 
f (Non-Ventilated) fe f d si l 250 h 
! os on ts Gee range of types and sizes—1 to 250 h.p., A.C. and 
n olly dirty atmospheres, D.C. It will pay you well—and cost you nothing 
se setae tae —_ —to get all the facts on E. D. motors. Write today 
Pe Oe for illustrated literature. | 
DI e 
D; ain a raat hs 
5 Also a Complete Line of DIRECT CURRENT £ L E C T RO. | 
F Mot dG tors. Literat R st. 
| ors an enerafors. erature on Keque: D Y NJ A M I ic 
' } 
y Industry has learned what marine engineers have known since 1880 
"var 
ted 
Toot ELECTRO DYNAMIC « Division of the Electric Boat Company » Bayonne, N. J. 
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In any re-design program, Nickeloid Pre-Finished Metals are some- 
thing the Product Designer and Production Head can shake hands on 
Nickeloid Pre-Finished Metals not only offer the designer an inspiring, 
lustrous material — they also offer the production man a faster, lower-cost 
method — just fabricate, then assemble! What material could offer more‘ 


Nickeloid Metals are available in ‘sheets or coils, in a wide range of 
gauges and tempers, plated one or two sides, bright or satin finishes of 
Chromium, Nickel, Brass, or’Copper, plated to base metals suth as Steel, 


Zinc, Brass, Copper or Aluminum. 


Write for new “Sampler” 


containing representative samples 
of Nickeloid pre-plated Metals. 


Sy 
% 
z 


% 
<a 
_ 
com 


MICKEL~ CHROMIUM BRASS - COPPER 
Llectne - plated 10 aii COMMON Base METALS 
7) ALSO LACQUERED COLORS ¥ 


Z, SHEETS AND CONS \y) 
%sy ‘ we 
AND Lancts 


ee 
~~ 
a 
~ 
Ss 
& 
+ 
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add beauty to any product. 


JUST FABRICATE, then assemble, for lower production costs. 


... J4 Alaa 


a 





METHOD 





Established 1898 
AMERICAN 


NICKELOID 
COMPANY 


PERU 4, ILLINOIS 




















For 
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Profiles y D. W. Dudley, Pre 
ENGINEERING, September 1949 


A Problem for Someone 
lo the Editor 

The average automobile engine 
erates at efhiciencies as high as 25 
cent. To obtain this degree of 
ciency, the engine must be operate 
high brake mean effective press 
with the throttle about three-fo 
open. With a surplus of power 
able and our present-day transmissix 
we operate at low brake mean effe 
pressures under normal driving cot 
tions. Because of the high rpm of 
engine and the high losses accompat 
ing throttled operation, engine 
ciency is about 13 percent at 30 n 
An engine will develop its hig 
efficiency when the brake mean eft 
tive pressure is in the neighborho 
of 80 psi. At 30 mph, the actual bra 
mean effective pressure is more like 
psi, which means the engine ts be 
throttled considerably 

We are now operating our engi 
at high speed and low brake 
effective pressures. By operating 
low rpm and high brake mean eff 
tive pressures, we can develop 
same horsepower, and can do so n 
more efficiently. Consequently, I ; 
pose that someone undertake to inver 


and develop an automatic transmissior 


that would allow the engine to opera 
under the conditions mentioned aby 
Obviously, such a project would h 
to be undertaken by the major mat 
facturers who have the necessary fa 
ties and funds. 

At Illinois University, we have « 
ducted tests on a 1949-model, po; 
larly-priced car. With the standar 
overall drive ratio between the engi: 
and rear wheels in high gear, the | 
lowing engine speeds and gasol 
mileages were obtained: 


Speed, mph Engine rpm Miles/g 
20 1,017 19.0 
30 1,525 8.3 
40 2,035 22.5 
50 2,540 20.0 
60 3,050 17.0 
70 3,560 14.0 


By using the optimum overall 1 
between the engine and rear wl 
as shown below, a great improven 
can be shown in gasoline mileag 
Note that optimum ratios are gi 
and that they vary with road sp 
Note also that the lowest opera 
rpm of the engine is not less than § 
This has been selected as the lov 
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with DETACHABLE 


your own shop. . 
Operating 


, hes 


gan, 


+ 275° F. 


SELF-SEALING 
COUPLINGS 


tilda sipatclian and 
son ages ea 

lines without 
Sie elds or incke. 
sion of air. 1 coupling 
takes the place of 2 
hand-operated valves. 


Aeroquip for Better Performance, Maintenance and. 


AEROQUIP CORPO! 


JACKSON, MICHIGAN 


SALES OFFICES 1053 NO. HOLLYWOOD WAY, BURBANK, CALIF, 1215 SO. EAST GRAND AVE. PORTLAND 14, ORE. 


AND WAREHOUSES: 2912 N. E. 28TH ST. FORT WORTH 11, TEXAS 72-74 STAFFORD STREET, TORONTO, CANADA 
SALES OFFICES: 303 WAREHAM BLDG., HAGERSTOWN, MD. 1419 2ND AVE, SO. MINNEAPOUS 4, MINN. 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S. A. AND ABROAD 
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Functional, 
Decorative 


Thermoplastic 


CAN BE FORMED WITH 
LOW-COST TOOLING AND 
CONVENTIONAL 
EQUIPMENT 


U.S. Royalite combines in one material many of the best 
characteristics of both synthetic rubber and plastic. It is 
tough, highly resistant to severe bumps, bangs, and 
abrasion. It is produced in a range of 12 standard colors. 
The colors can extend uniformly throughout the thick- 
ness of Royalite—which varies from .0312” to .500’’. 
Finish may be smooth or grained. May be rigid or flexible. 





Projector case designed by Revere designers of Revere 
Cameras, Inc., and fabricated by Regal Plastics Co. 


CHECK ROYALITE’S ADVANTAGES: 


IT 1s IT CAN BE IT 1S AVAILABLE 


Tough Sawed—Sheared Stiff or Flexible 

Friendly to Touch Sanded—Punched Hard or Soft 

Quiet and Warm Noiled Coarse or Fine-Grained 
Relatively Light Bolted—Riveted Deep-Grained or Shallow 
Shotterproof Sewed Thick—'/2" to Thin—1/37" 
Stainproof Screwed Into Glossy or Dull 

Acid Resistant Cemented Decorated or Plain 
Excellent Dielectrically Buffed—Polished Bright or Somber Colors 


LU) & 


AUTO STONE GUARD HOME FREEZER BREAKER STRIP TELEVISION MASK TOTE BOX 


© UNITED STATES RUBBER COMPANY 


2638 NORTH PULASKI! ROAD, CHICAGO 39, ILL. 
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CALIFORNIA 

Alhambra Plastic & Mfg. Co., 
2015 N. Marianna Ave., 
Los Angeles 32 

Artisan Engineering & Mfg. Co., 
Inc., 5037 W. Jefferson Blvd., 
Los Angeles 16 

Horace L. Blackman Co., 
287 S. Robertson Blvd., 
Beverly Hills 

C. K. Castaing Studio, 17682 S. 
Huntington Beach Blvd., 
Hantington Beach 

National Hollywood, 1475 El 
Mirador Drive, Pasadena 2 

Peninsula Plastics Co., 770 El 
Camino Real, San Carlos 

Schoen-Burn, 1646 Gough St., 
San Franc isco 9 


COLORADO 
Pikes Peak Plastic, 5 W. Cuchar- 
ras St., Colorado Springs 


Plasticraft Co., 2806 N Speer 
Blvd., Denver 
























CONNECTICUT 
Colt’s Mfg., Hartford 15 
GEORGIA 


Gladwin Plastics, 542 Courtland 
St. N.E., Atlanta 










ILLINOIS 

Arrem Plastic, 1539 N. Throop 
St., Chicago 22 

Cror ‘ Inc 701 Ravenswood 





Ave.. Chicas 1 
G. Felsenthal & Sons, 4100-4118 
W. Grand Ave., Chicago 51 
Lamicoid Fabricators Inc., 4545 
W. Cortland St., Chicago 39 

Neo Products Co., 2534 So. 
Kedzie, Chicago 23 
Northwestern Plastics Inc., 2535 
W. Washington Blvd., 
( hicago tg 
Precision Plastic Products Inc., 
628 W. Lake St., Chicago 6 
INDIANA 
General Plastics Corp., 
1400 N. Washington, Marion 
Plastic Mfg. & Designer Corp., 
422 W. 9th St., Indianapolis 6 
MARYLAND 
Fawn Plastics Co., 2902 Hamil- 
ton Ave., Baltimore 14 
MASSACHUSETTS 
Koehler Mfg. Co., Marlboro 


MICHIGAN 

Cadillac Plastic Co., 651 W 
Baltimore, Detroit 2 

Detroit Macoid Corp., 12340 
Cloverdale Ave., Detroit 4 



































most efficiently with ROYALITE. 
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CONSULT THESE EXPERIENCED 


FABRICATORS OF ROYALITE 


Inrperial Industries, 4435 Walker 
Ave., Wayne 

Klise Mfg. Co., 50 Cottage Grove 
S.W., Grand Rapids 2 

Woodall Industries Inc., 7565 E. 
McNichols Rd., Detroit 34 

MINNESOTA 

Plastics, Inc., Chestnut & Ryan 
Sts., St. Paul 2 

MISSOURI 

Plastic Design Co., 322 Clark 
Avenue, St. Louis 2 

Regal Plastics Co., 710 Main St., 
Kansas City 

NEW JERSEY 

Silleocks-Miller Co., 10 W. 
Parker Ave., Maplewood 

Thermacote Co., 320 Jefferson 
St., Newark 5 

Van Beek Industries, 23 Park 
St., Orange 

NEW YORK 


Bassons Molded Products, 1424 
W. Farms Road, New York 60 


Blue River Plastics, 329 Canal 
St., New York 13 

Curbell Inc., 1700 Elmwood Ave., 
Buffalo 7 

Dual Fabricators Corp., 808 
Driggs Ave., Brooklyn 11 

Dura Plastics Inc., 1 W. 34th St., 
New York 1 

Steiner Plastics Mfg. Co., 47-30 
33rd St., Long Island City 1 

OHIO 

Fabri-Form Co., Box 36, 
Cambridge 

OKLAHOMA 

Magic Circle, 6224 East Admiral 
Place, Tulsa 15 

PENNSYLVANIA 

Lee Plastics, A and Lippincott 
St., Philadelphia 34 

Halsen Mfg. Co., 5919 Webster 
St., Philadelphia 

TEXAS 

Glow-Lite Plastic Arts Co., 715 
So. Comal St., San Antonio 5 

Plastic Engineering Co., 
2101 69th St., Houston 11 

Plastic Products of Texas, 
3319 Love Field Dr., Dallas 

WASHINGTON 

K. B. Plastics, Inc. 
1817 So. Ist St., Yakima 

WISCONSIN 


Midland Plastics Inc., 227 N. 
Water St., Milwaukee 2 


The United States Rubber Company et 2638 North Pulaski Road, Chicago, 
Illinois, has complete Engineering, Designing, and Styling Departments to 
essist fabricators on the technique to employ, and in the ert of fabricating, 
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engime speed consistent with smooth 


: | 
and regular operation 


Speed, Engine Engine-wheel Miles pet 
mph rpm ratio gal 


At the top speed of the car, the engine 


to-wheel-ratio would be the same as 


that of the current standard car. At 
1O mph, it would alse be the same as 
that of the standard car 

The trick is to invent a transmission 
that would have the characteristics 
shown above, and would do so with 
the same ethciency as that of our pres 
ent hand-shift transmissions 

In order that the car have the same 
acceleration and hill-climbing ability 
as that of our standard cars, an auto 
matic “kick down'’’ would have to 
provided. Such a unit would operate 
in a manner similar to existing over 
drives and automatic transmissions 
Our present engines would have to be 
modified so that they could operate 
continuously at low speed and high 
brake mean eftective pressures This 
would probably call tor larger bear 

gs, cooled exha 1st valves and cooled 
pistons so it ori 
be avoided. This would mean engines 


designed along the lines of Neavy duty 


industrial engines W. L. Hunt 


Ed —Here’s a chance for some lively 


discussion. Any comments 





Where Can I Get It? 





Chrome-Passivated Zinc Parts 
To the Editor 

A couple of months ago we read in 
a feature article in Propuct ENG! 
NEERING of a method for chrome 
passivating zinc galvanized articles to 
produce a brassy golden color and su 
nerior corrosion resistance 

We have had some difficulty in find 
ice. Could 
and address 


of a company that does this work 


mr 3 nn! Pr ’ ir °? Z 
ng a supper ix I ery 


you advise us Of af 


preferably somewher n the New 
York Phila i Ip a area 

R k. BRUCKNE? 

P. Ballas & So 


——— 














“know how” 


SPRINGMAKING “know how” 
—and, of course, modern manu- 
facturing facilities—can mean a 
lot to spring users. The three 
springs illustrated above are 
good examples of how Accurate 
can slash spring costs with mod- 
ern methods. Where previously 
multiple operations and intensive 
inspection was required in the 
manufacture of these springs, 
Accurate was able to develop 
means of producing each in a 
single operation so accurately 
that inspection by the users could 
be eliminated or substantially re- 
duced. And the unit price of each 
is a fraction of a cent! Since tens 
of millions of each of these are in 
daily use the overall savings are 
very sizable. 


We'd like to show those of you 
who are users of large quantities 
of springs how we can cut your 
costs. Write or call today. 


A dependable source of supply! 


ACCURATE SPRING MFG. CO. 
3815 W. Lake St. * Chicago 24, Ill. 


Springs, Wire Forms, Ham pings 
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Our Readers Say continued 
ess should be the answer to this prob 
lem. Try one or more of the following 
companies, all located in Newark, 
New Jersey: Four Plating Co., Inc., 
222 Thomas St.; The Pyrene Mfg 
Co., 560 Belmont Ave.; Hy-Grade 
Electro Plating Co., 34 Fourth Street 


Metallized-Glass Supplier 
To the Editor: 

Your reply to Mr. Fishberg’s in 
quiry regarding a source of supply for 
hermetically-sealed glass tubing as 
published in the Our Readers Say 
columns for March could have men 
tioned the Corning Glass 
along with the other three companies 

We are old hands at this game of 
making specialized glass components 
that have metallized surfaces. Also, 
our method of soldering glass to form 
a permanent seal has proved success 
ful for a number of years. 

—P. M. REYNOLDs 

Corning Glass Works 

Ed—Many thanks to Mr. Reynolds for 
jogging our memory. 


“South Pacific” Paint 
To the Editor: 


Reference is made to the January 
1950 issue of Propuctr ENGINEER- 
ING, page 3, on which there is de- 
scribed a non-porous paint applied by 
spray through an acetylene flame. 

Our painting problem on the outer 
Pacific islands is one for which we 
have found no completely satisfactory 
solution. It would be appreciated if 
you would send us all the information 
you have on this product. 

R. W. PuLLING 

Honolulu, Hawaii 

Ed—This mixture of quick-setting oils 

and resins may very well be the an 

swer to your South Pacific painting 

problems. Mr. Herbert Harris, whose 

address is 319 E. 44th St., New York 
City, can supply full particulars. 


Ring Springs 
To the Editor: 

In the January 1950 issue of Prop 
ucT ENGINEERING there is as article 
on “Characteristics of Ring Springs 
by Tyler G. Hicks. Can you tell me 
if these ring springs are commercially 
available and, if so, what size and by 
whom.—Car_ A. COVINGTON 

Alexandria, Va 
Ed —Ring springs are tailor-made parts 
made from special-analysis alloy steel 
The Edgewater Steel Company, Pitts 
burgh 30, Pennsylvania, makes them 
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PUT NEW SELLING POWER IN 
YOUR PRODUCT! 


INCREASE YOUR PRODUCTION 
EFFICIENCY! 


with REVOLUTIONARY 


HY-CYCLIC AIR VALVES 


FOR EXAMPLE: 


STEEN HIGH SPEED PIPE & TUBE CUT-OFF 
MACHINES NOW FEATURE HI-CYCLIC 
VALVE-OPERATED CUTTER ATTACH- 
MENTS 








ConTINENTAL Machine Company. 
Chicago, has greatly increased pro- 
ductivity of Steen Pipe & Tube Cut- 
Off Machines—increased cutter life 

eliminated worker fatigue—by 
using Beckett Hi-Cyclic Air Valves to 
operate the cutter attachment. Here's 
how: 


When operator steps on foot 
switch, air cylinder. controlled by 
precision Hi-Cyclic Valves, makes a 
fast approach of the blade to the 
pipe. There’s a split second slow- 
down to allow the blade to make 
gentle contact with the pipe and 
start revolving it—then, steady. 
powerful pressure is applied, cut- 
ting the pipe at high speed. The 
blade is then automatically retracted 
for the next cut. Every action is 
fully and completely controlled— 
without hydraulic checks—by the 
Beckett Hi-Cyclic Air Valves! 


Hi-Cyclic Air Valves provide—for 
the firs! time—absolute control of air 
power: Investigate this remarkable 
new development in air engineering. 
Write for bulletin describing Beckett 
Hi-Cyclic Basic, Single and Double 
Solenoid, Piloted and Hydraulic 
Valves. 


BECKETT-HARCUM CO. 


1141 Wayne Rd. 
Wilmington, Ohio 
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gear unit drives cable take-up | 


reels. By an ingenious Oilgear 
control arrangement, all units are 
keptin perfect stepoverentire 150 
feet of Alpeth sheathing process. 


Oilgear fluid p r drives Yoder roll forming 
machine whic aps corrugated aluminum 
sheathing arou able 


Oilgear drives synchronized to 
speed of Royle der which covers 
cable with mel _— 


or capstan powered by Oilgear, which pulls cable 
ugh extruder, long cooling trough and inspection 


lon. 


~~ 





WESTERN ELECTRIC’S 


OILGEAR FLUID POWER 


@ Right after the war, the Bell System faced a tremendous problem because 
of the shortage of lead for sheathing telephone cable. To solve that prob- 
lem, a newly designed sheath known as Alpeth—alu 
was adopted. And the engineers had to design a m 
apply this sheath fast—to produce this new cable by the millions of feet. 
Oilgear engineers, working with standard Oilgear Fluid Power pumps, 
motors and valves, met the need for drives that would handle the 
Alpeth coating machines, dependably, without trouble . f 
that could be immediately, easily and economically installed . 
minimum space, sure performers from the start 
The first Alpeth cable sheathing machines installed by the Western 
Electric Company proved themselves and more units were installed, to 
make a total of three at the Kearny, N. J., Works and three at Hawthorne 
Works in Chicago. The Oilgear drives have performed well, without trou- 
ble, with minimum maintenance, often at high speed for 24 hours a day. 
A company like Western Electric does not buy by guesswork. Neither 
should you. THE OILGEAR COMPANY, 1571 W. Pierce Street, 
Milwaukee 4, Wisconsin. 














Put the BEST POSSIBLE 
Bearing Performance 
Into YOUR Products 


by installing 


/ 
/ All types of equipment run 
/ smoother—longer—with lower 
/ maintenance costs—-when equip- 
ped with SEALMASTER ball 
bearing units. Capitalize on 
these facts to supplement your 
sales story of other features. 
Only SEALMASTERS com- 
bine all essential bearing 
qualities in one unit! 


For lasting satisfaction, specify 
SEALMASTER ball bearing units 
when designing or re-designing 
your line. Write today for 
a copy of SEALMASTER 
Catalog No. 845. 











NEW BOOKS 





Introduction To The Theory 
Of Statistics 

ALEXANDER M. Moon, The Rand 
Corp., formerly Profe ssor of Statist: 
lowa State College. 433 pages, 6 x 
in. Published by the McGraw-Hil 
Book Co., Inc., 330 W. 42nd St., Neu 
York 18, N. Y. $5 


Data used as text material in 
senior year course in Statistics are the 
basis for this book. A prior mathe 
matical acquaintance with partial dif 
ferentiation, multiple integrals and 
Taylor series is required. No previous 
knowledge of statistics is assumed and 
the necessary concepts and models of 
probability are dealt with in the first 
few chapters. 

Mathematical rigor has been avoid 
by the author wherever possible, 

a self-confessed effort to hold the 
reader's interest. Practical sidelights 
are provided and the 500 proble: 
supplementing the text illustrate ways 
in which the theory is applied 

After covering probability theory 
the author discusses, in detail, the dis 
tribution and sampling theory. Wi 
this ground work, the estimation of 
quantities and the testing of hypoth 
eses are covered. Chapters on sequen 
tial analysis and distribution methods 
represent recent advances in the field 


S, A discussion of the multi-variate n« 


y mal distribution and a treatment 


the analysis of variance are includ 
why SealMasters operate as Spec ial topics 

80 smoothly...and last so 

long. Ask the SealMaster 
engineer to show you this 
cut-away pillow block 
which shows every detaii / 


Big Reasons Why Your Machines 
Should Have SEALMASTER Bearings 


Electrical Machinery 
hteteseaanaies 1) PERMANENTLY SEALED! relt-lined steel flinger rotating in 7“ on, aes 
combination of features./ labyrinth prevents entry of dirt or loss of grease. Frep A. ANN ETT, Associate Editor 

/ Power Magazine, 458 pages, Ox 97 
/ @ SELF-ALIGNING! Bearing unit, with seals independent of Published by McGraw-Hill Book ( 
housing, aligns itself without seal distortion. | Inc., 330 W. 42nd St., New Yor 
NM. o. BS.75. 
PRE-LUBRICATED! Proper amount of lubricant is placed in This book eet) 
bearing chamber before shipment . . . unit is ready for his book covers, step by ste 


immediate use. 


NO HOUSING WEAR! Patented locking pin and dimple 
prevents rotation of outer race in housing, and posi- 
tions bearing for relubrication . . . No housing wear 
means quiet operation. 


the installation, operation and maii 
tenance of electrical machinery. Star: 
ing with magnetism, the properties 
of permanent and electro magnets, and 
electric circuits, it goes on to discuss 
the application of these fundamentals 


showing how theory fits into practi 
It explains how electrical instruments 
are constructed, how meters operat 
and how meters are used to make 
measurements. It analyzes the pri 
ciples of dynamo-electric machinery 
and treats the different types of d 
and a-c motors and generators. Tw 
phase and three-phase circuits, oper: 


seating orvision 
TEPHENS-ADAMSON 


LOS ANGELES, CALIF. © SELLEVHLE, ONT 
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Production Has Increased 
Machining Quality Is Improved 
Accuracy Is Held Closer 

Set-Up Time Is Reduced 





Since Replacing a Conventional Motor With 


ff. 
Lf 


ON THIS BORING MACHINE 


have been operating as long as 25 years in 
such places as steel mills, rubber mills, paper mills, wire mills, printing 
plants and machine shops. These drives are ideal wherever production 


processes require a wide range of stable speeds. 


Ratings are available in sizes from 1 to 150 horsepower. Speed range 
of 8 to | is standard — up to 32 to 1 is available. 


The complete line of Century motors includes wide range of types and 
kinds from 1/6 to 400 horsepower — single phase, polyphase and 
direct current. 


SPECIFY ON YOUR EQUIPMENT or call the Century office located 


near you. 
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Here’s how to anchor 
a cordset to an 
electrical appliance 
to Increase 
Product Life 


Slip a HEYCO Nylon Strain Relief Bushing on wire. 
(Heycos eliminate cord wear at chassis entrance.) 


Snap HEYCO into chassis hole. (The Heyco imparts 
@ positive non-slip grip; does not injure wire.) 


HERE’S WHAT A HEYCO WILL DO 


1. Save time— reduce costs 

2. Absorb cord pull, push and torque 
3. Insulate wire at chossis 

4. Prevent fraying 

5. Eliminate tying knots 

6. Improve appearance of product 


HEYCOS ARE USED ON MANY PRODUCTS 
You will find HEYCOS being used on 
an increasing number of nationally 
known appliances... toasters, heat- 
ers, clocks, roasters, mixers, record 
players, radios, television sets, toys, 
lamps, polishing machines, etc. 


HEYCOS ARE MADE IN 11 SIZES 
for clock wire to $-10 3 cable 














om<Ooxnvvup 


MAKE SURE YOUR PRODUCT 
1S DOUBLY PROTECTED 
BY A HEYCO STRAIN RELIEF 


HEYMAN MANUFACTURING CO. 
KENILWORTH 3, N. J. 





ley 
| Inc., New York, N.Y. $4. 


New Books 


transformers, 


il electron 


third edition 


in mater 


, 

speed d-c mo 
j Lol 

and SMOKC 


C 


Engineering Economic Analysis 


Se d edition. CLARENCE E. BULI 
INGER, Professor of Indu 
eering and Head 
j ] dusty » 
i State Colle 
Pu j li J ed 
I nc.. 330 


' 


This is a revision 
text that discusses in 
nomic factors of engineering proje 
shows how to evaluate such factor 
and to estimate costs, and how t 
separate and define intangibles. Meth- 
ods and problems inherent in the 
financing of a project are also it 
cluded. 

Many changes have been 
the second edition to clarify certai 
material or to incorporate new devel- 
opments in the field during the past 
seven years. These changes include: 
A new chapter on minimum cost 
analysis; a new chapter on the in- 
tangible analysis of a project; sections 
added on declining balance method 
for depreciation; estimation of direct 
labor and material calculations, as well 
as expense distribution; electric-utility 
rates and estimation of expenses for 
power utilities 

Other text material changes include 
Revised statistical analysis, expansion 
of the section on bonds and bond re- 


| demption ; some additional and revised 


tables; clarification of charts; a new 
solid cost diagram; addition of log- 
} 


arithm tables and many new problems 


Index of Nomograms 


Douctas P. ADAMS, Assoc. Prof 
Graphics, Massachusetts Institute 
Technology. 174 pages, 7 x 94 
Published by John Wiley and Sons, 


This book is the first listing of the 
many nomograms that have appeared 


| 


in American periodicals during the 





CONTROLLED 
TENSION 


...built into every 
lock washer by 
exclusive manu- 
facturing process 
and frecision hea! 
treating. 


DIAMOND G 


SPRING 


LOCK WASHERS 


POSITIVE 
HOLDING 
POWER 


. . under all con- 
ditions is assured 
by torture-tests in 
Garrett's labora- 
tories ... perform- 
ance-proof on all 
types of products. 


DIAMOND G 


SPRING 


LOCK WASHERS 


LONGER 
SERVICE 


. « « with correct 
tension on bolt, 
nut and assembly 
parts prevents 
loosening, pro- 
vides extra pro- 
tection on every 
product. 


DIAMOND G 


SPRING 


LOCK WASHERS 


AT YOUR 
SERVICE 


Garrett's line of 
lock washers, en- 
gineering service 
and quick deliver- 
ies ... plus many 
other metal parts 
Write for lock 
washer hand- 
book. 


G.K. GARRETT CO., INC 
B & Tioga Sts 
Phila. 34, Pa 


MANUFACTURERS ~ 
OF SMALL PARTS 


a. 
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e Forced-Air Bathroom Heaters 
e Radio-Phonographs e Furnace Controls 
e Business Machines e Kitchen Fans 
Action Displays » Sound Recorders 


try these f 
, ri, Pow J 
champions 


Dependability . . . that, in one word, tells a 
MODEL D... 1/50 to 1/100 H. P. mighty important story about General Industries 


4-pole, shaded pole induction Smooth Power small motors—'/ so H.P. and under. 
motor. Features include scientifi- 





From exacting specifications of the materials 
which go into their manufacture, to precise 
final inspection of the finished product, these 
motors are made to provide long, trouble-free 
performance wherever they're used. 


cally designed air intake ... dual 
cooling fans... self-aligning, 
oiless sleeve bearings. 


All are extremely compact... light in weight 
. . » low in cost. They are available for either 
clockwise or counter-clockwise rotation. De- 
sign modifications may be had on large-quantity 
orders. 


Write today for blueprints and quotations upon 
your requirements. 


MODEL A... 1/125 to 1/200 H. P. 


2-pole, shaded pole induction motor. 

Features include novel bearing con- 

struction which insures rigid and 

permanent alignment of motor shaft MODEL C... 1/250 to '/soo H. P. 

... oiless bearings. = 2-pole, shaded pole induction 
motor. Features include accurate- 
ly aligned motor shaft. . . oiless 
bearings 


The GENERAL INDUSTRIES Co. 


DEPARTMENT D « ELYRIA, OHIO 
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Elapsed time intervals can be 
measured down to ‘Yooth second with a 


STANDARD PRECISION TIMER 


The world’s most accurate (and rugged) time meas- 
uring instrument. Available in 8 models as shown 
below: 





MODEL READS TOTALIZES ACCURACY “7 








$-100 1/5 sec. 6000 sec. + .1 sec. 
S-60 1/5 sec. 60 min. .1 sec. 
SM-60 1/100 min. 60 min. .002 min. 
S-10 1/10 sec. 1000 sec. 02 sec. 
S-6 1/1000 min. 10 min. 0002 min. 
S-1 1/100 sec. 60 sec. 01 sec. 
MST 1/1000 sec. .360 sec. 001 sec. 
MST-500 1/1000 sec. 30 sec. .002 sec. 
































Manually and Electrically Operated Portable Cases or Panel 
Mounting optional changes to conform to customers’ require- 


, iy 


Special Timing Problem. our engineers are ready to 
consult with you, and design timers to meet special timing 


problems. 
OTHER PRODUCTS 


Standard Chrono-Tachometers, Custom-built Laboratory Test 
and Distribution Panels, School Time Program Systems, Hos- 
pital Doctor Paging and Nurse Call Systems. 


WRITE FOR BULLETIN NO. 153 


sTANDARD 
THE STANDARD ELECTRIC TIME CO. 


95 LOGAN STREET SPRINGFIELD, MASSACHUSETTS 


,°7°7 











New Books contin 


past 25 years. As an index of « 
1,700 published nomograms, this 
isual list can serve as a valuable t 
saver. The index directs the rea 
to the particular periodical having t 
chart he needs for the solution of 
problem. However, there still rema 
the difficulty of finding the spe 
periodical. In spite of this, m 
hours of complicated construct 
work can be saved by use of 
index 

The book is divided into two s 
tions: Index A—-Key words and Index 
B——Master Index. Index A is 
alphabetical listing of one or tw 
words that are associated with the 
diagram. Following each entry is 
key number that corresponds to Index 
B which contains the periodical, date 
volume, number and page number 
Index B is divided into twenty-or 
wroups based on the major fields in 
which the nomograms have been 
tensively used. Following the title 
the variables appearing in each 
agram are given. This enables one to 
understand its contents at a glance 


Welding Handbook 


Third Edition, American Weldiny 
Society, 33 W. 39th St., New York 
18, N. Y. 1650 pages, 6 x 9 im., cl 
bound. $12. 

Many new developments have taken 
place in welding since the 1942 edi 
tion of the Welding Handbook. The 
third edition contains much important 
up-to-date information which should 
benefit those in the welding field. This 
book has useful data which can serve 
not only the designer, engineer, metal 
lurgist, and manufacturer but shop 
personnel as well. 

The subjects are discussed in a most 
complete way. Beginning with t! 
physics of welding, the metallurg 
part of the welding process is 
scribed. Plain carbon and alloy stee! 
are included in this section along w 
non-ferrous alloys. 

More than thirty welding and « 
ting processes are discussed and 
great length: First, a description 
the equipment, then the use of ma 
rials, and the fundamentals as w 
as limitations of each particular pr 
ess are given. These processes inci 
brazing, soldering and metallizing 

Problems of using various met 
and alloys are described in detail; ' 
necessary precautions which should 
observed are discussed. Joint des 
recommendations and the properties 
welded joints are given. Specificatic 
and codes are explained for the des 
and fabrication of many structut 


1 
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Metal sculpture executed in Weerzem steel b 
Lyman Beckwith. Photography by Cle Clark 
Cutting and shaping of figures demonstrate 
exceptional qualities of Weirzim electrolyte 
zene coated steel. 





Wwit the weidlhor uit a sash Thot beilg-— 


‘mart girl, this lady cf the house. The storm sash she 
bought is made of stee/, metal of a million uses. 


No other material—only steel—could serve her so well 
give her so much value for her money. For steel is easy 
and economical to fabricate into flawless products. Steel 
& offers a unique combination of strength, durability, adapt- 
ability and economy. Steel is produced with the right qual- 
ities and characteristics for the exact job it’s meant to do 


And so this storm sash, painted to harmonize with the 


nin Electrolytic Zinc Coated Sheets and Strip 


colors of the house, will both ourwit the weather and 
resist the elements. Atmospheric conditions that stain 


and discolor any unpainted material will not affect it 


And it will withstand hard usage with the proved 
strength of steel. 


The same values of steel that make steel sash better also 
make better products of all kinds—household appliances 
or kitchen cabinets, wall tiles or lighting fixtures. You 


can count on steel to serve you best. 


ee eee ae WEIRTON STEEL CO. 


High-Carbon Cold-Rolled Spring Steel 
X High-Tensile Steel 


WEIRTON, ©. WV A., Sales Offices in Principal Cities 


Division of NATIONAL STEEL CORPORATION, Execute Offices, Pittsburgh, Pennsylvania 

















BATTERY 
CHARGER - TESTER 


TIMED BY 
pnt 0% 


TYPE IG 
INTERVAL 


TIMER 


Accurate...dependc rle...the Mar- 
quette Charger - Tester, a product of 
the Marquette Manufacturing Co., is 
widely used by service stations and 
garages, by fleet owners and car deal - 
ers. At the touch of a button, 20 second 
test shows true battery condition, gives 
complete analysis, and indicates exact 
charging time. Completely automatic, 
the Charger -Tester is equipped with a 
Cramer Type !G Interval Timer that 
provides up to 60 minutes of controlled 
charging, has “hold position” for over- 
night or slow charging. 


A 


Cramer Type |G Interval Timers are 
designed for a wide range of built-in 
applications—microfilming equipment, 
hair waving machines, laundry dryers, 
therapeutic machines, extractors, 
ovens — wherever precision timing 
control is required for convenience of 
operation, faster production, mainte - 
nance of quality. The Type IG Timer 
shown below, can also be furnished 
with a manual starting button (option- 
al). For detailed information, write 
for Bulletin 130A. 














TIMING PROBLEM 2 


If the performance of your pro- 
duct depends on precision timing, 
send us full particulars about your 
application. In developing a 
range of devices — Time Delay 
Relays, Interval Timers, Percent- 
age Timers, Running Time Meters, 
Synchronous Motors — for a great 
variety of commercial and indus- 
trial timing duties, we have had 
wide experience in the design of 
equipment to meet many specific 
needs .. . and will welcome the 
opportunity to assist in solving 
your problem. 


THE R. W. CRAMER COMPANY, INC. 
BOX 7, CENTERBROOK * CONN. 








New Books continued 
such as buildings, bridges, tanks, pip 
ing, automobile products and aircraft 

Individual chapters are devoted to 
estimating costs, inspection, welding 
terms, welding standards and symbols 
A large index makes it possible to 
readily find specific information. 

This book represents more than four 
years of effort and experience of more 
than 250 experts. Their contributions 
make this book a good text on weld 
ing as a handbook. The material is 
well illustrated and has a two-column 
layout which is easy to read. At the 
end of each chapter is an excellent 
bibliography for further information 
or study. 


Saturating Core Devices 
LEONARD R. Crow, Director of Re 
search and Development of the Uni 
versal Scientific Co., Inc., 373 pages 
6x 8} in. Published by the Scientifi 
Book Publishing Co. 530 So. Ath St 
Vincennes, Indiana, $4.20. 


Although this book appears to be 
a compilation of schemes using satur 
able core magnetic devices, it is not 
intended as a source for engineers 
to obtain specific design and perform 
ance data but rather as a means to 
acquaint the elementary student in 
electric sciences with electric phenom 
enon not to be found conveniently 
collected elsewhere. It is hoped to 
thereby stimulate his interest in ele 
tric principles involving direct and 
alternating currents. 

Since the approach is for the bene 
fit of the elementary student, mathe 
matics and cumbersome proofs are 
avoided; descriptive and graphical 
methods are utilized to sustain the 
reader's interest. Moreover, the ele 
mentary and basic principles of elec 
tricity which are given are not col 
lected at the front of the book but 
are distributed throughout the book 
wherever most needed to minimize 
burdening the elementary electrical 
student with too much theory at one 
time. 

Having awakened the interest of 
the student by electric, electronic, and 
magnetic phenomenon which are prac- 
tical and may be demonstrated by 
equipment supplied by educational 
supply houses, it is hoped that the 
reader with an elementary background 
in electricity will refer to excellent 
electric textbooks dealing with both 
d-c and a-c fundamentals. 

This book offers a collection of 
simplified description’s of saturable 
core devices and applications. As a 
further feature, a good bibliography 
on saturable core reactors and related 


subjects is included at the end of the 


THIS LABEL 
has no substitute 


There are dozens of different 
tracing papers, but only one 
CLEARPRINT Technical Pa- 
per. The costliest rag stock plus 
our exclusive life-giving treat- 
ment yields a technical paper of 
superior quality, unknown until 


the advent of CLEARPRINT. 
CLEARPRINT’S perfect work- 


ing surface invites pencil and 
ink, withstands repeated eras- 
ures and folding. Its character, 
strength, transparency and print- 
ing quality remain unchanged 
after extended exposure to age, 


atmosphere, heat and light. 


Demand and receive the one and 
only CLEARPRINT, tested by 
time and use since 1932. Avail- 


able in rolls and sheets. 


a 


Conant 

CLEARPOINT 
ar 

TECHNICAL PAPER 


DEMAND IT— THERE IS NO SUBSTITUTE 











{ SPECIFY: No. 1000H CLEARPRINT 
the universally accepted technical paper 
AND: No. 1025 PAPERCLOTH 
the paper with cloth durability 
Clearprint is also available in other weights 
Ask for samples from your deoler, or write: 


CLEARPRINT PAPER CO. 








\o77 Folsom Street * San Francisco 7, Cott. } 
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From girders, pipe lines and stairways, to 
walls and genera! equipment, this intricote 
mode! is mode of PLEXIGLAS acrylic plos 

tic. Created by Woodcote Associctes of 
Woodbury, Conn., the mode! incorporotes 
the complete details of a giant steam 
power plant designed by The Kuljian Corp 
of Philadelphia for the Florida Power Corp 
Precision machine too!s and custom-made 
igs ond molds made it possible to fashion 
scores of duplicote ports with speed, un 

formity and economy 


How to Get the “Bugs” out of Blueprints... 


wih PLEXIGLAS 


No bigger than a typewriter, this PLEXIGLAS resists age, weather an 


scale model “preproduces” every minute detail most of the reasons why 


of a million dollar power plant—accurate to finding ever-growing us 


i*s 


thousandths of an inch. Engineers and archi- turing and marketing. M 
tects find it easy to check their plans against is becoming the mater 


such three-dimensional miniatures. ernization, lightir 


many other applic 


Professional model builders choose PLEXIGLAS al 
PLEXIGLAS Aecry 


story. A brief note 


because this acrylic plastic meets all of their 
exacting requirements. PLEXIGLAS is easy to 

will bring you your 
machine to close tolerances and can be formed 


to almost any curvature when softened by heat. 


nperrry * : Write Today for Your Free Copy 
t is light in weight, yet extremely strong even k 

; oe me of This Fact-Packed Booklet 

in very thin sections, dimensionally stable and 

readily cemented to form strong bonds. And it 

is available in various thicknesses, transparent, 


translucent or opaque, colored or colorless. CHEMICALS FOR INDUSTRY 








Add to these advantages, the fact that PLEXIGLAs 


Prexictas is atrade-mark, Reg. U.S. Pat. Off. and in principa atrie RO-eN, = HAAS 


Canadian Distributor: Crystal Glass & Plastics, 


282 St. Helens Avenue, ; t nt ¢ ay La PA Ne Yv 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Represemtatires in principal foreign countrres 

















Ms 


You can see at a glance the rug- 
gedness of construction which 
enables Multirol CF Series bear- 
ings to take repeated shock loads, 
even at the increased speeds 
demanded by modern machines. 





reson mane 


MULTIROL 


Tesee meen ee6 Ue Pat OFF 


CF series 




















bo al a Ss 


The extra heavy outer race section has a case hardened surface 
which provides extra wear, and a tougher core to resist shock 
loads. The inner race and flange, with hardened wear surfaces, 
are made of a single piece with the stud, preventing any 
possibility of disassembly in operation. Notice there are no 
delicate parts or washers anywhere, to break or cause trouble. 
The many full type small diameter rollers provide extra 
bearing surface. They are finished to precision limits assuring 
friction-free operation between the smooth ground raceways. 
Nearly twenty years successful operation in a variety of 
installations has proved the quality, construction and work- 
manship of CF Series Multirol bearings. 





For installations where it is necessary to mount the 
bearing on a shaft, this same design is available in the 
Cam Yoke Roller (CYR) Series. For complete informa- 
tion about either type write McGill Mfg. Co., Inc., 
Bearing Division, 201 N. Campbell St., Valparaiso, 
Indiana, Ask for Bulletins CF-40 or CYR-47. 





MSGILL 


ee ee a ee ae ee ee ee eee ee 
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book for the design or practicing eng 
neers use. This should prove a gre 
time saver and should satisfy the de 
mands of readers. 

Sample chapters include Applica 
tions and Modifications of D-C Con 
trolled Saturable-Core Reactors; Per 
manent Magnet Controlled Saturab| 
Core Reactor; Peaking Transformer 
and Voltage Waveforms; and Satu: 
able Core Type Servomechanisms 


Stress and Strength 
Of Manufactured Parts 


C. Lipson, G. C. Noon, and L. § 
CLOCK. 275 pages, 6 x 9 im. Pub 
lished by McGraw-Hill Book C 
Inc., 330 W. 42nd St., New York 
NV. Y. $4.50 


This work has been prepared as 
handbook for designers, engineers and 
metallurgists and, as such, is filled 
with specific data which should be 
useful in the prevention and elimina 
tion of machine part failures. The 
authors have gathered and presented 
considerable data on stress concen 
trations and strength of steel members 
which are based on the hardness and 
surface condition. 

The book is divided into two parts 
Part I deals with general principles 
of stress and strength. The treatment 
in this section discusses basic concepts 
as related to both stress and strength 
It does not provide specific formulas 
or equations to determine the stress 
in particular structural members. Part 
II consists of a large selection of 
charts on stress concentration factors 
These factors are grouped into the 
geometric, the fatigue of annealed 
steel and the fatigue of quenched and 
drawn steels. The stress concentration 
factors are conveniently expressed 
graphically in 139 charts. Allowable 
stress based on the hardness are given 
for either finite or infinite service life 

The appendix contains an excellent 
list of references totaling 270, which 
are arranged according to the year of 
presentation. 


Fundamentals In The Production 
And Design Of Castings 


CLARENCE T. MAREK, Associate Pri 
fessor of Manufacturing Processe 
Purdue University. 54 x 84 im., 383 
pages. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., Neu 
York 16,N. Y. $4. 


The author believes that the respon 
sibilities of the engineer who designs 
engineering parts are twofold. He 
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A Pesco pump is lifting this load... 


IT COULD LIFT OVER TWICE AS MUCH! 


Over 80,000 pounds can be lifted and transported by this 
die handler built by Automatic Transportation Company. 

Yet the Pesco hydraulic pump that supplies the power 
to lift such terrific loads is so small it can be carried easily 
in your hand! 

One important reason why more and more industrial 
equipment manufacturers are turning to Pesco for 
answers to their hydraulic power problems, is ‘‘Pressure 
Loading’’. ‘‘Pressure Loading"’ is the exclusive, patent- 
ed Pesco design principle that assures extremely high 
operating efficiencies over a long, trouble-free pump life 
because it automatically compensates for wear. 

For the complete story of Pesco Pressurized Power 
and Controlled Flow, and how the sales power of Pesce 
hydraulic power can help you, write today 


A preliminary discussion will involve no obligation. 


BORG. Ww RnKTE CORPORATION. 
24700 NORTH MILES ROAD BEDFORD, OHIO 



































SPROCKE 


If your product will permit a standard 





pitch, look it up in the Sewall Catalog of 


* SPEEDY SERVICE 
* COMPLETE LINE vf 


* PRECISION BUILT 





Stock Sprockets. Or let us send you an esti- 





mate on your special design. True running, 


durable gears and sprockets all add up t 





over-all quality in Sewall products. 








CUSTOM-BUILT GEARS for every requirement 


Send for FREE 
Sprocket CATALOG 


or Phone Us at 
NEstor 1381 











n 8. SEWALL MANUFACTURING CO. 
696 Glendale St. © St. Paul 4, Minn. 





























































Dependable Hydraulic Seals 


Minnesota O-Rings function in air or gas 
systems as well as in hydraulic systems. Air 
cylinders . . . hydraulic valves . . . hoisting 
mechanisms . . . water pumps. . . bottling 
machines . . . refrigerators .. . motors... 
lubricators . . . are a few of their uses. 
Minnesota’s exclusive injection process makes 
possible very close dimensions, uniformity 

in mass production and downright economy. 

We use special compounds of synthetic rub- 

ber to meet your exact requirements. Let us 
make a quotation on your next hydraulic 
packing installation. 























Manufacturers of 
all types of small 
rubber parts 










Diagram shows 
typical installations 







Write for O-Ring Catalog 
MINNESOTA RUBBER & GASKET CO. 


3634 WOODDALE AVE. 
MINNEAPOLIS 16, MINN. 
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the part so that it will 
fun 


must design 


and h 
that it 


certain tion 


] + 
ist also design the 


perform a 
n part so 
can be produced at the least expendi 
ture of labor and material 

rhe first seven chapters are general 
and 
held of 


1 
material cover 


ickground 


phases of the broad casting 


are easy reading for a clear an 
of the 


construction 


understanding basi 


mo!d 


CONCISE 
casting 
foundry sands and sand control, p 
and related 
their applications, foundry p: 
produ t10 


pro esses 


ns equipment, core 
duction equipment and 
planning 

Casting 
of the next 
photomicrographs, 
and tables make the 
the physical and metallurgical prop 
properties 


materials are the subje 
three chapters. Many 
charts, diagrams 
discussions oO! 
cast metals, the 
and uses of both ferrous and nonfer 
ast metals highly valuable 
About fifty pages are devoted to 

design tactors relating 
parts. Economy factors deal with r 
design to eliminate 
of production method, effect of quan 
tity, choosing the parting plane, and 
the use of <ast-weld constructions. 

Chapter 14 covers the design fac 
tors to be considered so that defects 
will not develop during production 
and service. Some of the topics treated 
are rate of solidification; directional 
solidification; ““L’’ and ‘“V”’ sections 
bosses, bolting pads and raised letters 
shrinkage; fillets and rounds 

Finally, there is a long bibliography 
and a short on sand testing 
and control procedures 


erties of 
rous ¢ 


th 


tiie 


to cast 


cores, selectio: 


section 


Industrial Inspection Methods 





LENO C. MICHELON, Assistant P) 

of Industrial Management 
Purdue University. 568 pages, 6 x 9} 
in. Published by Harber & Bros., 49 
E. 33rd St., New York, N. Y. $6. 


This book should serve as a good 
text for engineering who 
anticipate quality control work in pro 
duction departments. It contains 
considerable amount of descriptive 
material relating to inspection tools 
techniques, and methods of inspec 
tion. It was first published in 194: 
and has been revised to include new 
inspection equipment and procedures 
which were developed during the war 
At the end of each chapter there is 
a series of review questions, and in 
some cases problems for review 
purposes. 

This book is divided into five se 
tions. They are: Basic Concepts of 
Industrial inspection; Dimensional 
Control; Testing for Physical 


fessor 


students 


ana 
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MARION 





Manufacturers of 
Hermetically Sealed 
Meters Since 1944 


RUGGEDIZED 


This amazing new family of Marion ruggedized electrical irdi- 
cating instruments sets new standards of quality and accuracy in 
electrical measurement. Marion ‘“Ruggedized” instruments give 
better performance in amy application. Use them with confidence 
even where you never before dared use “delicate instruments.” 
They exceed all JAN-I-6 requirements, are hermetically sealed 
and completely interchangeable with existing JAN 2! 2” and 
312” types. 


Marion Ruggedized instruments perform perfectly under critical 
conditions of shock, vibration, mechanical stress and strain 
Hermetic sealing makes them impervious to weather and climate 


Send for our booklet on Marion Ruggedized 
Instruments. Marion Electrical Instrument Company, 
415 Canal Street, Manchester, New Hampshire. 


Canadian Representative: Astral Bectric Company, 44 Donforth Rood, Toronto, Ontario, Canada 
Export Division: 458 Broadway, New York 13, U.S.A, Cobles MORHANEX 


Marion meters 
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CEG 


¥ 


“His Lordship refuses to walk the 
plank unless we put slip-resistant 
4-WAY Safety Plate on it.”’ 


ry pn ~ ~A WA Aaa be “Ss 


¥ 
A 


For greater safety under foot, 


AG 


in your plant and on your products 


Inland 4-Wa 
Safety Plate 


® 
KEEL 


Af 


Ai 


AN SSS 


E 
Easy To Fabricate Easy Assembly 


New Bulletin with New 
ideas — Just Out! Bulletin 
Fl. Complete engineering 
and application data. 
Send for it! 


INLAND STEEL COMPANY, Dep?., PE 60 
38 So. Dearborn $t., Chicago 3, iil. 

Sales Offices: Chicago, Davenport, Detroit, 

indianapolis, Kansas City, Milwaukee, New 


York, St. Louis and St. Poul. STOCKED BY LEADING STEEL WAREHOUSES 


New Books continue: 
Mechanical Properties, Superficial I: 
spection Methods; and Inspection O 
ganization. and Personnel. The boo} 
is profusely illustrated with drawing 
om sketches illustrating various de 
vices used in making measurements 
Much space is devoted to describing, 
the proper use of the inspection equij 
ment and as a result, it is quite ele 
mentary. The subject matter an 
style of this book lends itself wel 
to industrial training programs ol 
shop personnel 


Modern Methods of 
Gear Manufacture 


National Broach and Machine Ce 
Third Edition. 172 pages, 84x10} 
in. Published by the National Broac/ 
and Machine Co., Detroit, Mich. $16 


This third edition has more than 
double the number of pages of its pre 
decessor, which was published in 
1942. Of necessity the scope of the 
book has been increased as a result of 
the impact of war developments on 
gear practice, the rapid progress made 
since the war, and the increased gear 
accuracy and economy of gear produc- 
tion achieved in the past seven years 

The content of this book is a fund 
of information compiled from an ac 
cumulation of answers to the many 
questions that frequently perplex the 
clamor. the manufacturer and the 
user of gears. 

Presented in nine chapters, the sub 
ject matter is classifies as follows 
Gear design principles; gear formu- 
las; selection of gear steels and forg- 
ing; heat-treatment of gear steels; ma 
chining gears; advanced production 
practices; special gear problems and 
case histories; red ring products; and 
gear broaching. 

In general, the volume is designed 
to acquaint and to impart to the reader 
a better understanding of the func- 
tions of gear elements and their inter- 
dependence. Case histories are dis- 
cussed that emphasize the necessity for 
providing proper tooth contact areas 
and assuring the maintenance of such 
contact areas under normal service con- 
ditions. Accordingly much attention 
is devoted to precision control of tooth 
form, accurate alignment of gear cen- 
ters, limitation of structural deflec- 
tions, selection of gear materials and 
heat-treatment, the restriction of back- 
lash to required clearance values and 
the relief or clearance to avoid concen- 
tration of leads. 

Included in the seventeen Tables 
presented in the chapter covering gear 
formulas, are data concerned with 
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4 
how go°e 


can a valve be? 


10,000000 TIMES 


WITHOUT APPRECIABLE WEAR! 


unitite 
Valves 





Propuct 


ENGINEERING 


You want a valve you can depend upon to operate faithfully day 
after day, month after month, year after year—without repacking 
without adjustment with nothing more than lubrication 

A running test under normal operating conditions shows that 
a Hanna Unitite Valve is still “going strong” atrer 10 million 
cycles of operation, and should be good tor another 10 million 
Based on eight cycles per minute for an eight-hour day, this 
would represent 20 years of care-tree service! 

This is not surprising, tor Hanna Unitite Valves are made of 
superior quality materials and parts. They are packless and per- 
manently tight, protected trom dust and abrasive matter by a 
Neoprene cap, and operate with a patented disc movement 

Unitites are designed for 3:way or 4-way operation, for air, oil 
or water, up to 250 psi. in three mounting styles. The Hanna 
Valve Catalog gives full details 


Send for Catalog 


New Valve Catalog 251 gives 


1765 Elston Avenue, Chicago 22, Illinois 


June, 1950 














COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


FRICTION 

WEAR. and 
CROSS_pyr, 
are climinateg 
Lubrication is 


PATENTED Not re 
FLEXIBLE Wired! 


DISCS 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS, 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the lotest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
ele] ti 18), [cm eek 


WARREN, PENNSYLVANIA 


New Books 


continued 


also involute contact 
tive profile and contact 


’ cutter ¢ haracteri 


Industrial Electricity Vol. II, 
Alternating Currents 


WittiaM H. TimsBte and F! 
WILLSON 781 pages, © x 8} 
wublished by John Wiley & § 
Fourth Ave., New York 16, N 
. () 


) 


Written primarily as a_ textbook, 


great emphasis has been placed on 


understanding fundamental principles 
of modern electrical engineering. The 


procedure followed in this book is 


first to note what happened, then work | 


out why it happened, and finally test 


he theory by applying it to several 
similar conditions. For simplicity, the 
mathematics of this book have been 
limited to algebra and a few simple 
trigonometric equations. The first vol 
Industrial Electricity 


devoted to direct-current 


ume of this 
series 15S 
practice 
The extensive teaching experienc 

of the authors has been applied in 
this text to insure that students will 
acquire a firm grasp of the basic prin 
ciples. At the end of each chapter 
there are numerous problems covering 
various fields. In addition, there arc 
five hundred diagrams and _ illustra 
tions of modern machines and ap 
paratus. The arrangement is such that 
it is equally suited to engineering 
schools or individuals who wish to 
learn, by themselves, the fundamentals 
of alternating current in industrial 
electricity. 


Heat Pump Applications 


EMorRY N. KEMLER, Assoc. Director, 
Southwest Research Institute and 
SABERT OGLEsBY, JR., Instructor in 
Electrical Engineering, Purdue Univer 
sity. 300 pages, 6 x 9 in. Published 
by the McGraw-Hill Book ¢ , In 
330 W. 42nd St., New York 18, N 
Ff SO. 


Here, in nontechnical language, is 


a practical discussion of the industrial, 
residential, and commercial applica 
tions of the heat pump, both in the 
U.S. and in Europe, including its 








a metal ball 
PROBLEM? 


let STROM - 
Work It Out For You 


Whether it is a pre- 

cision ball bearing 

or one of the other 
many ball applications in in- 
dustry, your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not a 
better ball made. 


STEEL BALL CO. 


1850 So. 54th Ave., Cicero 50, Ill. 
= Largest Independent and Exclusive > 
Metal Ball Manufacturer = 


June, 195 
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LINEAR "O" RING ELECTRON TUBE 


FOR THE DESIGNER te 


“LINEAR * 
/ ‘PRECISION ‘ 


simple ; ‘ MOULDED 
P dnd ee 9 


‘ 


‘ 
s 
xX 


RINGS - 


“bees” 


Machlett Laboratories had the problem of making their new industrial electron 
tube water jackets easy to remove for necessary inspection and safe against 
maintenance error. 

This required the use of a seal of many characteristics. It had to be simple 
permanent—non-adhesive to the anode wall—fool-proof—and last but not least, 
absolutely leak-proof. 

A LingEarR O-RING SEAL met these requirements. Under pressure it is leak- 
proof, and the seal can not be broken until the pressure is released —making i 
fool-proof. Requiring no replacement, it is permanent. Maintained with hand 
tight pressure and no adjustment, it is non-siicking. Requiring no tools for as 
sembly or disassembly, it is simple. That is the story of the LInEAR O-RING 

This and many thousands of other sealing application problems have been 
solved with LINEAR precision moulded O-Rings. For specific help with 
sealing problem—CALL LINEAR. 


ee i Se ent eGeIenweet ees PAC K N G 


MT TIV-m 


LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 
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to form this part... 


(Above) Actual size unretouched photographs of 
.22 cal. rifle bolt cast by the Hitchiner method with 
tolerances as close as .002 on some dimensions. No 
machining, other than removal of gate, required. Ma- 
terial: Beryllium Copper. Rockwell: C42 after heat 
treatment. Tensile strength: 170,000 p.s.i. minimum. 


A PRECISION INVESTMENT CASTING 


by Blea. 


If you are using — or contemplate using — parts which require 
lengthy, intricate machining operations, it will pay you to in- 
vestigate the savings made possible by the Hitchiner method of 
precision investment casting. 


@ Because shapes are incorporated into the casting itself, 
costly tool up and machining time, fixtures and special tools 
are eliminated. 

@ Where several parts are now required to make a unit, we 
can often cast them as one piece, saving expensive assembly 
time. 

@ The cost of tooling is nominal and no set-up time is required, 
making short runs often more economical than by other 
methods of manufacture. Mass production requires but 
little extra tooling. 


@ We are prepared to meet your metal requirements as we 
regularly cast in virtually all ferrous and non-ferrous alloys 


Some of the most difficult small parts production problems 
have been solved by Hitchiner. Send us your blue-prints or 
sketches and receive competent advice from our Metallurgical 
and Engineering Staff. 


HITCHINER MANUFACTURING CO., INC. 


Manchester, N. H. 


Exclusive Sales Representative: The Metal Products Sales Co. 
967 Farmington Ave., West Hartford 7, Conn. 


New Books con 
operation, performance and po 
tialities 


From a gener il discussion or 
ern applicatiens, the book proceeds 
heat pump cycles and the thermo 
namics of the heat pump. Many ill 
trative examples make the mate 
easy to understand and follow. | 
those interested in the details of h 
pump elements the hook descri 
such specific items of equipment 
compressors, fans and ducts, elect 
motors and accessories 

Temperature and desigt data h 
been included, and liberal use has be 
made of illustration. With this bool 
those who are concerned with desig 
ing heating systems can reap the bet 
fit of past developments in connect: 
with heat pump installations. A fin: 
chapter gives a patent survey for those 
having a more technical interest 


this subject 


Nonlinear Vibrations 
In Mechanical 
And Electrical Systems 


J. J. SroKeR, Professor of Mathema 
is, Institute for Mathematics and M 
chani New York University. 27 
pages, 6x9 in. Published by L 


crence Publishers, I 
Ave., New York 3, N.Y. $5 
The principal aim of this text 
not so much to introduce methods ot 
improving the accuracy obtainable 
linearization, but rather to focus 
attention on those features of the pro 
lems in which the nonlinearity resu 

in distinctive new phenomena 

Underlying principles and theo 
are presented so that they can be easi 
understood by engineers whose p 
mary interest is in applying the ide 
and methods to concrete physical pro! 
lems. While the main types of pro 
lems can be treated rather satisfactoril 
with the knowledge and use of litt! 
more mathematics than elementary di! 
ferential equations, the problems 
lead to questions of great interest fro 
the mathematical point of view 

There are six chapters in the ma 
body of the book, and six Appendic« 
The first five chapters are elementa 
in character, the six chapter is k 
elementary, while the Appendices co 
tain rigorous existence and uniquenc 
proofs. 

The chapters discuss linear vibr 
tions; free vibrations of undampe 
systems with nonlinear _ restorin 
forces; free oscillations with dampin 
and the geometry of integral curves 
forced oscillations of systems wit 
nonlinear restoring force;  self-su 
tained free and forced oscillation 
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Close-coupling of valve to cylinder! That's the 
story behind the remarkable success of the new 
Ross In-Line Master Valve. 


Users claim several important advantages. By plac- 
ing the master valves (A & B) at the cylinder 
(D), air “7 and exhaust are speeded up 
appreciably. This in turn permits faster movement 


of the cylinder piston and materially increases 
production. 


At the same time, the close coupling means that 
two lengths of large diameter piping between 
valve and cylinder—pipes continually filled and 
exhausted with non-productive air—are replaced 


120 E. GOLDEN GATE AVE., 
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by two short connecting pipes (F). The resultant 
saving in air with every movement of the piston 
considerably reduces operating costs. 


Operation is by a small, conveniently located 
3-way pilot valve (C). It is supplied through 
tubing (E) and connected to the master valves 
by tubing (G). It may be mechanically, manually 
or electrically controlled. Hand or foot operation 
is greatly facilitated by the use of the smaller, 
more easily actuated pilot model. 


The complete story of possible advantages in your 
production will be gladly furnished without obli- 
gation. Ask for Bulletin No. 302. 


Ross makes valves only — hundreds 
of types and sizes. Take advantage 
of the experience gained in over a 
quarter century of concentration on 
control and application of air power! 


DETROIT 3, MICHIGAN 
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with -acro 
PRECISION MACHINES 





An unusually wide variety of 
both simple and intricate parts 
can be precision made by 
. LESS DUPLICATING” 
with the individual or cooper- 
ative application of DI-ACRO 
Precision Machines (See exam- 
ples at right), DI-ACRO Ma- 
chines are made in 6 
types and 21 sizes, in- 
cluding a new power 
driven Shear and a new 
hydraulic Bender. 


BENDERS 





PUNCHES 


ROD PARTERS 


NOTCHERS 


SHEARS 


BRAKES 





SEND COUPON 
FOR CATALOG 


Contains full 


OVACRD information 
etcisios = ry plus Engi- 
neering Serv- 


as 
EA (t yy = ice offer. 
Ne Bun 


316 8th Ave., Lake City, Minn. 


Please send 40-page catalog including 
Duplicating’’ Engineering Service offer. 


“Die-Less 


Name 





New B »oks 


continued 


and Hill’s equation and its application 
to the study of the stability of non 
linear oscillations. 

In the Appendices the following 
subjects are given a rigorous mathe 
matical treatment: Mathematical justi 
fication of the perturbation method; 
the existence of combination oscilla- 
tions; the existence of limit cycles in 
free oscillations of self-sustained sj 
tems; relaxation oscillations of the van 
der Pol Equation; the criterion of 
Poincaré for orbital stability; and the 
uniqueness of a limit cycle in the free 
oscillations of a self-sustained system 


Science and the Goals of Man 


a RAPOPORT, Assistant Profes- 
sor of Mathematical Biology, Univer 
sity of | Chic ago. 53 x 83 im., 262 pages 
Published by nen & Brothers, 49 
E. 33rd St., New York, N. Y. $3.50 


This book is concerned with the 
basic question which confronts every 
person today dealing with the means 
and ends of scientific inquiry: Is 
science merely a tool, or can it be a 
way of life? To this Dr. Rapoport 
replies that there should be no funda- 
mental cleavage between science and 
ethical values, and he here demon- 
strates that in modern scientific 
method and orientation rest the foun- 
dations of iridividual and social sanity 

This book might be questioned by 
some, since Dr. Rapoport does not 
seem to account for the place of mo 
tions in the determination of human 
thought. However, for those of us 
who are willing to think rationally, 
this is a book of extraurdinary value 
The book explains the general social 
and personal significance of relativity 
It analyzes and qualifies why and how 
people disagree and how they can 
reach agreements. (Assuming again 
that all parties to ae disagreement are 
rational.) Also, it explains how sci 
entists think and presents what Dr 
Rapoport considers to be the ethical 
basis of science. 

Whether or not you agree with Dr 
Rapoport, this book offers a stirring 
intellectual experience. 


ASTM Standards, 1949, 
Part I, Ferrous Metals 


6 x 9} in., 1,372 pages. Published by 
the American Society for Testing Ma 
terials, 1916 Race St., Philadelphia 3, 
Pa. $10. 


This is the first of the six volumes 
covering the new edition of the ASTM 
standards. Concerned specifically with 
ferrous materials, the new volume 
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FLEXIBLE 
SHAFTING 


FOR POWER TAKE-OFFS 

TO ADJUSTABLE OR 

OUT-OF-LINE PARTS 
CORE DIAMETERS UP TO 1-3/16" 





FOR REMOTE CONTROLS ol 
AROUND TURNS u 
AND OBSTACLES = 
CORE DIAMETERS —fi — 

UP TO 119" ‘w) ir 


FU ronccrnc a0 


DESIGN SERVICE 


Backed by 50 years of experience in the 
Flexible Shaft and related fields, the Elliott 
engineering staff is constantly incorporat- 
ing new and modern improvements in the 
design of their own equipment. This staff 
is available to you, as a part of the Elliott 
Service, to cooperate in working out the 
details of your own problems. We will 
be pleased to supply Flexible Shaft Data 
Sheets on request. These will aid you in 
furnishing us with certain necessary speci- 
fications such os r.p.m., torque, deflection, 
ete. 





Write for Data Sheets see our 


and for Catalog 49 on vour 
Sweet's File 
for Product 
Designers 
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MANUFACTURING COMPANY 
216 PROSPECT AVE. BINGHAMTON, N. Y. 








Propuct ENGINEERING — JuNE, 195( 








ea 





National Bearing Division has an- 
nounced a new direct-shipment policy 
on “Tiger” Bronze Bar Stock—a 
policy designed to substantially seduce 
costs of bearings, used for plant main- 
tenance or on production lines. 

Stocks have been conveniently 
“spotted” to assure fast delivery. All 
popular sizes in 13” lengths are avail- 
able—as-cast or machined cored and 
solids, or as-cast hexagons. 


Product Designers and Plant Engi- 








Name.. 
Company 


Address. 





DIRECT-T0-YOU SHIPMENTS OF BRONZE 
BAR STOCK CUT BEARING COSTS! 


Stocks of N-B-M ‘“‘Tiger’’ Bronze now located for fast 
delivery of the bar size you want, when you want it. 


USE THIS COUPON __ 


and new bulletin giyi 

giving complete F 
operating characteristics, goo tiscr tw 
Please send me your new 
on “Tiger” Bronze: 


neers with an eye on bearing costs are 
urged to get the complete facts. 
Inquiries receive prompt attention. 
“TIGER” BRONZE... the ONE Bronze Alloy 
with ALL these features for longer bearing 
service at lower cost... 
WEAR-RESISTANT— Has correct balance be- 
tween bronze matrix and lead. Lasts longer. 
ANTI-FRICTIONAL—Low coefficient of tric- 
tion helps prevent shaft seizure. Saves power. 


SHOCK-RESISTANT, EMBEDDABLE— Hard 
enough to stand up under heavy bearing 
loads. Soft enough to embed foreign ma- 
terial. Protects the shaft. 

EASY TO MACHINE—With speeds as high 
as 3000 F.P.M. Saves time. 





=) Ca ere et 


for price quotations by return moil 
Physical pro 
bor types ond sizes a 


Cored and Soll 
d Solid Bar Bulletin and prices 





Title 


Mate 





NATIONAL BEARING DIVISION 


COMPANY 


PLANTS IN: ST, LOUIS, MO. 


. 
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* MEADVILLE, PA, « NILES, OHIO « PORTSMOUTH, Va 






Manchester Avenue .« St. Louis 10, Mo 





* ST. PAUL, MINN. « CHICAGO, ILL, 






































UNIVERSITY OF MICINOCAN-TAIRRARIS 













LEADING MANUFATTURERS BUILD 


IN THE BIJUR SYSTEM 
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automatic lubrication 


boosts production 


Designing an automatic lubricat- 
ing system into a machine doubles 
your prospects for user satisfaction. 


First, maintenance time. is con- 
verted into more time for produc- 
tion. A Bijur-lubricated machine 
oils itself during operation, doing 
away with wasteful down-time for 
lubrication. 


Next, maintenance costs are cut as 


LONG ISLAND 


£5 &@ 


and cuts maintenance 


effective bearing life is lengthened. 
The Bijur system provides positive 
Meter-Unit control of oil flow at the 
bearings, considerably reducing 
bearing wear. 


When you design that new ma- 
chine, call on the Bijur 

engineer. Meanwhile, for 

further information 

write for “The Travels of 

Modern Lubrication.” 


The correct 
oil film 
to each 


individual 


1 NEW YORK 


New Books continu: 


following subjects: Ste 
Piping Materials; Steel Flat Products 
Steel Bars, Bolts, and Rivets; Steel B 
lets, Forgings and Axles; Steel Rail 
and Accessories ; Rolled Railroad 
Wheels, Tires and Locomotive 
Frames; Spring Steel and Steel 
Springs; Concrete Reinforcement ; Mis 
cellaneous Steel Products (Castings, 
Chain, Bearing Steel); Corrosion 
Tests for Corrosion-Resisting Steels 
Metallic Coated Steel Products; Weld 
ing Electrodes and Rods; Wrought 
Iron; Cast Iron; Malleable Iron; Mag 
netic Materials; Ferro-Alloys and 
General Methods of Testing. 

Of special interest are two new 
charts, one showing graphite flake 
types in cast iron, and the other illus 
trating the inclusion content of steel 
These charts should help engineers to 
better understand the metallurgical 
basis of ferrous alloy selection. 


covers the 


Making Inventions Pay 

JosEPH C. KEELEY, 246 pages, 53 x 8 
in. Published by Whittlesey House, 
McGraw-Hill Book Co., 330 W. 42nd 
St., New York 18, N. Y. $2.95. 


This book will give anyone with a 
spark of creative or inventive ability 
a practical method of procedure for 
making his ideas make money. 

The author begins with a section 
on what other inventors have done 
and includes stories and ancedotes 
about successful inventions. At the 
same time, he takes the reader behind 
the scenes and shows him what most 
success stories do not tell—the amount 
of money, time, and effort that go 
into these inventions before they are 
made into marketable products. H« 
goes on to show what kind of ideas 
are practical and what kind are not 
how to offer an invention to a manu 
facturer; how to offer ideas to em 
ployers; how to finance a new com 
pany; how to produce, advertise and 
sell a new product; and finally, how 
to protect an invention. 


Algebraic Curves 


RoBERT J. WALKER, Professor o} 
Mathematics, Cornell Universit) 
6} x 9} in., 201 pages. Published by 
Princeton University Press, Princetor 
N. J. $4. 

This book provides an introductio 
to the new methods in algebraic ge 
ometry which have been develope 
during the past twenty-five years. | 
much of the published work in th 
field, the algebraic techniques obscu: 
the underlying geometry. Hence i 
ENGINEERING 
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EX-CELL-O 
0: PRODUCE YOUR ee ee eee remenoen pre 
duction parts? Are precision sub-assemblies a 








- PRECISION PARTS bottleneck? Ex-Cell-O has the know-how that will lick 

0 AND SUB-ASSEMBLIES these problems and keep parts or sub-assemblies flow- 
ing to your plant in just the quantities you need. 
Ex-Cell-O has very complete parts production facilities, 
and being one of the largest precision machine tool 

sit ) : manufacturers, can work out the most practical process- 

dn | — ing with both standard and special production equip- 

| — 

— <= ment. Call your local Ex-Cell-O representative, or send 

“a ———— 7 @ part print to Ex-Cell-O in Detroit for a quotation. 

thi ; 

i > Oe ee ee a ere 

5 MANUFACTURERS OF PRECISION MACHINE TOOLS + CUTTING TOOLS - RAILROAD PIXS AND BUSHINGS 


DRILL JIG BUSHINGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS - DAIRY EQUIPMENT 





New Books continus« 
been m 

show how classical concepts have be 
carried over into the new formulati 
Thus the book uitable for anyo 
beginning algebraic geometry 

Mr. Walker considers only th 
theory of curves, since here the tect 
nical difficulties are few and one 
oncentrate on the new ideas t 


roduced (Generalizations 


dimensional varieties of the simpet 


properties of curves are introduced as 
exercises). The study is carried as 
as the theorem of Riemann-Roch 
which marks the culmination of the 
classical theory 

The first two chapters supply a 
background of those parts of algebs 
and projective geometry which € 
needed in algebraic geometry. The ‘e 
maining four chapters are concerned 
with the elementary theory of curves, 
their transformations, and their bira 
tional invariants. 


Silent Sentinels 

Mete) Divisi y2 f tI estingl “Se, 2 
pages, 84 x 11 a. Published bj ane 
We sting! usé Electric Corp., 

Box 2099, Pittsburgh 30, Pa. $3.5 


The newly-revised edition of this 
reference book devoted to protective 
relays is the first to be issued since 

New Air Associates Compactuator 1940. This latest edition records the 


Les > 2124 Frame Motor growth of the relay art to date, includ- 
S$ W ing the most recent developments in 
the design and application of protec 
A completely new approach to aircraft actuators : tive relays and relaying systems. 
the Compactuator's clean cylindrical exterior design allows its The book is divided into two pars; 
use in extremely restricted areas; it may be used for trim- 
tabs, for “in the wing” applications, for air doors, for cockpit 
installation or wherever space is at a premium. 
_ The compact unit, resulting from a motor, gear train, screw . i . ' 
jack, limit switches and other control circuits, radio noise filters Subdivided into eleven chapte 
and thermal protection housed in the most efficient geometric Part I discusses relays and circ 
configuration, produces savings in space and provides maximum breakers, faults on power systems, a 
performance for minimum weight. calculation of short-circuit currents a 
oe wed of mp and accessible adjustments assure voltages in the first three chapte 
s yinstalle sitiv ' 7 
peedy installation and positive positioning of actuated members Chapters 4 through 7 deal with vecter 
at both extremes of stroke (limit switches operate directly fo lay systems. protection of 
from screw jacks and eliminate the cumulative error of gears See See eee 
and worm linkages found in other actuators). Service is simple, apparatus, protection of station buss 
too, it may be done without the use of special tools or equipment. and protection of transmission cizcui 
Engineers and designers ... Check your envelope require- The remaining chapters of Part I treat 
ments—visualize the many Compactuator applications. Here is pilot relaying by wire and carrier, pt 
an actuator which will solve your most complex problems... tection of multi-terminal lines, « 
may we have your inquiry? 


the first dealing with the application 
of protective relays, and the second 
with the equipment itself 


system protection, and miscellanec 
relay applications. 
Part 2, consisting of eight chapte 


Al R AS SOQ C LAT BS presents detailed descriptions of t 
a various types of Westinghouse prote: 
INCORPORATED we tive relays. The construction and op 


Teterboro, New Jersey eration of each type is explained, ai 


its characteristics thoroughly discussed 


DALLAS, TEXAS « CHICAGO, ILLINOIS « GLENDALE, CALIF. The entire book is well illustrat 


EXPORT DEPARTMENT « CABLE ADDRESS ‘AIRSOC,TETERBORO’ with circuit and vector diagran 


photographs and curves. A 21-pag 
Se e Whe Ow -* Utaeteont | appendix includes tables of character 
CWth">g a CH | istics for various types of relays. 
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